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" (ET IT FROM GREGORY” has long been 
the rule among careful buyers of second 

hand electrical machinery. 
The Gregory Reputation as representative 
electrical machinery merchants extends to 
every part of the world—wherever electric cur- 
rent is available. 
Whether your needs for electrical machinery are 
very large, very small or anything between— 
it will pay you to “get it from Gregory”. Write 
for our monthly bargain sheet. 


GREGORY SARETRIC 00 


16 TH AND LINCOLN STS. ne CHICAGO, ILL. 
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Portable 
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Electrical Indicating Instruments 


are unqualifiedly superior in construction, accuracy and service to any other Instruments 
designed for the same purpose. 


Weston models include complete Switchboard and Portable groups for service on A.C. or 
D.C. circuits, and also many instruments designed for special purposes. There is a Weston 
model for every electrical measurement need. 









Consult the Weston representative in your nearest city, or write 
for Catalogs or Bulletins, specifying the field that interests you. 


WESTON ELECTRICAL INSTRUMENT CO., 
13 Weston Ave., Newark, N. J. 


New York Cleveland Denver Buffalo _ Seattle Winnipeg 
Chicago Detroit Cincinnati Minneapolis Toronto Vancouver 
Philadelphia St. Louis Pittsburgh New Orleans Montreal Calgary, Alta. 
Boston San Francisco Richmond Jacksonville Halifax 


And in Principal Cities Throughout the World 
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Preparing Against a Drop in Prices 

HE Federal Reserve Board’s latest report indicates 

that the peak of high prices has been reached and 
that a gradual recession may be expected. This pre- 
diction, coupled with its statement that “high interest 
rates and relative scarcity of funds will continue to 
prevail,” should be significant to those engaged in the 
sale and resale of electrical goods. Prudence would 
dictate that cash reserves be maintained to cover a 
large percentage of the present value of goods in 
stock. Where such reserves are not set up, the jobber, 
dealer or whoever he may be is in a precarious posi- 
tion, for in no other way can he stand the financial 
shock that accompanies a drop in prices and remain 
solvent. 


Coal Storage Should Wait a While 


HILE it commends the admonition of the Presi- 

dent’s commission to store coal in large quantities 
so as to equalize production, the ELECTRICAL WORLD 
has this emphatic word of advice for all electric public 
utilities which must watch their pennies: “Do not 
attempt to get large storage shipments of coal during 
April. Store later.” Stocks of coal generally are short 
as a result of the strike. The car supply in many 
mining districts is far from ample. Production, there- 
fore, is not enough in excess of present-day require- 
ments to permit extensive storage without causing a 
sharp advance in price. ‘ 


Too Much Art 


HERE is a need for a design of residential lighting 

fixture which will combine the esthetic conception 
of the artist with the scientific principles of the engi- 
neer. This was brought out in a striking manner by the 
results obtained from a survey of a typical cross-section 
of Chicago homes and presented by W. A. Durgin of the 
Commonwealth Edison Company before a recent meet- 
ing of the Chicago Section of the Illuminating Engi- 
neering Society. The artistic viewpoint of electric fix- 
tures has been emphasized to the practical exclusion 
of all engineering considerations in many papers pre- 
sented before the Illuminating Engineering Society 
during the past ten years as well as by the popular mag- 
zines and the electric fixture manufacturers. Artists 
nave developed few new or especially suitable types. 
(he period design and virtually all other styles of 
esidential lighting fixtures are copies or modifications 
f old types which were designed for the particular illu- 
ninants of their day. Now we have to deal with a 
exible light source having high intrinsic brilliancies. 
‘lectric illumination is susceptible of highly decorative 
reatment, and its great possibilities should inspire the 


development of residential lighting fixtures which will 
be both pleasing and restful to the eye and especially 
adapted to scientific lighting. 


Increasing Production by Joint Operation 


HERE interconnection of generating plants is ac- 

companied by joint operation, the matériel of 
power production and the labor requirements can often 
be fitted into the load necessities in such a way as to in- 
crease the combined output and lower the unit costs at 
one and the same time. Joint operation is a decided 
step in advance over the mere frontier contact of sys- 
tems which sometimes passes for interconnection. If 
the plans of the Central: Maine Power Company for 
linking in common operation the major plants of the 
lower Androscoggin and Kennebec Rivers are approved, 
it is expected that nearly twice as much energy can be 
produced in a year as is now obtained or can be obtained 
by separate operation. 


The Commission’s Part 


ANAGERS, engineers and operators of public 

utilities may exert themselves to the utmost 
to build up their properties so as to provide an ever- 
increasing service to their communities, but without 
the confidence and support of a progressive public 
service commission having high ideals of service the 
net gain will be small. A striking proof of the results 
of such support by a commission is afforded in Cali- 
fornia. During 1919 the California Railroad Commis- 
sion instituted thirteen utility investigations on its own 
initiative, heard eighty formal complaints, received 
ninety-two applications to issue securities, seventy 
applications regarding transfer of properties and 168 
for rate increases, made valuations of eight utilities for 
sale purposes and rendered a grand total of 948 deci- 
sions. This was a tremendous task and one carried 
out with the utmost regard for the interest of the whole 
people. To the ability and ideals of this body the 
California power companies owe their present state of 
healthfulness. 


An Educational Need Recognized 


NNOUNCEMENT that Frank A. Vanderlip, former 
president of the National City Bank, New York 
City, has been appointed to the faculty of the Harvard 
School of Business Administration, coming as it does at a 
time when the low salaries paid to educators have forced 
many among them to seek other work, is encouraging; 
for here is at least one man of broad business experi- 
ence taking that experience back to the college to help 
develop those in training there. That Mr. Vanderlip 
will bring to our educational halls a broad conception 
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of economic and financial relations is evident, but it is 
perhaps not so generally known that he will also bring 
a sympathetic understanding of the problems of young 
men, in whom he has always taken a very personal in- 
terest. Cambridge is an opinion-making center, and 
this new association will undoubtedly be one more in- 
fluence at work to compel recognition of the fact that 
the business man and the engineer have a growing 
sense of their responsibility to the public. The public 
likewise is coming to have a keener appreciation of the 
value of the business that is founded on ideals of pub- 
lic service. 





Coal-Handling Plants 


NDER existing conditions a large store of fuel is 

becoming more and more important as insurance 
against transportation troubles. The larger existing 
plants quite commonly receive run-of-the-mine fuel and 
do their own work of crushing and sorting. There is 
little doubt that coal of uniform size is highly advan- 
tageous from the standpoint of economic working so 
that adequate coal-handling apparatus is steadily grow- 
ing more common. Just what form this should take 
is a matter to be governed chiefly by local requirements. 
Some details of the plans adopted in large stations are 
given in an article in this issue. Of the various con- 
veying apparatus in use, choice must be made according 
to circumstances, but it appears that where the plant 
is not cramped for room the belt conveyor is gaining 
in the field on account of its efficiency and rather mod- 
erate cost. The bucket conveyor quite holds its own, 
however, where conservation of space is important or 
where for one reason or another there must be a steep 
pitch on the lift. Now and then other devices are pref- 
erable to either, depending on the exact nature of the 
situation, and sometimes more than one device is used 
in the same plant. The fuel must generally be received 
by car or ship and unloaded, stored or carried as re- 
quired to the crusher, then to the working bunkers, 
whence generally it is fed by gravity to the stoking 
apparatus. The routine in working out each of these 
steps is controlled by the local requirements so that no 
general rules can be laid down. The fundamental thing 
is so to choose a conveying system that will permit the 
fuel to be stored and recovered with as little human 
labor as practicable and prepared for immediate use 
subject to the same specifications. 








Correcting Telephone Interference 


HE telephone line may be said to regard the high- 

tension power-transmission line in its neighborhood 
from the same point of view that the lamb regards the 
lion. When these two types of line circuit lie down 
together on the same roadway, there is apt to be marked 
interference. The interference is all from the power 
line with the telephone line, because the telephone line 
is unable to interfere with the power line. It is ad- 
visable, therefore, to keep the two sets of aérial line 
conductors as far apart as possible, and when necessity 
requires them to run in parallel to keep them on opposite 
sides of the roadway. If this is not practicable and 


circumstances compel them to be strung from the same 
poles, then it is important to transpose one or both sets 
of lines, according to a definitely designed plan, in order 
to eliminate the interference as far as may be feasible. 

We print in this issue an article by Howard S. Phelps 
giving experiences in correcting cases of telephonic and 
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power-line interference in Iowa. The article will be 
of interest both to telephone men and to power-distri- 
bution men. It may be observed that there is such a 
thing as a unit of noise in telephony. This unit, if 
arbitrary and imperfectly reproducible, has its utility. 
It may also be noted that the cases of interference with 
ordinary three-phase power distribution lines were cor- 
rected without much difficulty. On the other hand, the 
cases of alternating-current furnace lines and alternat- 
ing-current series-arc lines gave rise to extra severe 
interference. This may be attributed, presumably, to 
the wave form of the alternating current supplied in 
such circuits, or, to express the same idea in other 
terms, to the presence of particularly objectionable har- 
monic frequencies in the currents supplying such loads. 
One might be tempted to say that both electric furnace 
lines and electric arc-light lines make it hot for neigh- 
boring telephone lines. 


Synchronous-Motor Starting 


N THE operation of polyphase synchronous motors 

the most convenient method of starting them is to 
bring them up to speed as induction motors unloaded, 
and then, after exciting their field windings, to throw 
on the motor load mechanically. This is for the 
reason that the torque of such motors, when coming 
up to speed, before synchronism has been reached, is 
ordinarily much less than their full speed torque 
when in step. 

It frequently happens, however, that the load which 
the motor has to carry cannot be thrown on after the 
synchronous speed has been obtained. The load may 
be of such a nature that it must be accelerated with 
the motor and carried throughout the entire starting 
process. In these cases the motor, with its field 
winding unexcited and connected to the circuit as an 
induction machine, may be able to start the load from 
rest and, with a relatively heavy line current, accel- 
erate up to within a small percentage of slip. If the 
synchronous speed is, say, 720 r.p.m., the unxecited 
motor may come up to 700 r.p.m., or a little over, anda 
hang on this speed, very ineffectively. In order to 
bring it into synchronism, it must be accelerated a 
little more, and this cannot occur on the simple induc- 
tion-motor principle. 

Throwing on the direct-current field excitation at 
this stage may supply the necessary acceleration and 
bring the motor into step unless both the slip and 
the load or its inertia are too great. On the other 
hand, the acceleration imparted by closing the field 
switch may be excessive and the motor may be caused 
to overshoot the synchronous speed vehemently, with 
subsequent oscillations and current rushes, before the 
steady régime is reached. 

The conditions which occur on and after closing the 
field switch are discussed in a valuable article by 
E. E. George which we print in two numbers. It is 
shown that these conditions are mathematically rather 
complicated. By making certain reasonable assump- 
tions as first approximations, it is shown that the 
effect of suddenly throwing on the excitation is to 
cause the rotor to pulsate pendulum-fashion, according 
to the theory of elliptic functions. In a particular 
case, however, if the switch closure is properly timed 
and the excitation current properly selected, the ellip- 
tic function goes over into a limiting hyperbolic case 
and the motor will accelerate promptly up to syn- 
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chronism without overshooting or hunting. In all 
other cases, apparently, there is either insufficient im- 
pulse and the machine hunts elliptically below syn- 
chronism or there is oversufficient impulse and the 
machine hunts circularly, alternately above and below 
synchronism, until the oscillations die out. 

It is important to be able to apply the proper exci- 
tation at the right instant to bring about the smooth 
acceleration without hunting. This can only be done 
when the machine has the proper design character- 
istics and the load is not too heavy. There is room 
for much careful and systematic research in this 
direction, which lies well within the power of the 
engineering college laboratories. It needs oscillo- 
graphic study of the line and field currents, for a given 
load and with varying phases of field application. The 
observed phenomena will then have to be analyzed in 
relation to the elliptic-function theory. The results 
so obtained should, if successful, enable the designers 
of synchronous motors to improve their motors for 
the carrying of the heaviest required starting loads. 





Automatic Hydro-Electric Generating 
Stations 


MOST instructive account of the practical work- 
ings of several automatic hydro-electric stations is 
given by T. A. E. Belt in the current issue, his article 
following the preliminary one contributed by him on 
Feb. 28. We have more than once had occasion to 
comment on the usefulness of this kind of automatic 
operation, and it is a pleasure now to be able to 
give from the results of actual experience demonstra- 
tion of the entire practicability and economy of this 
labor-saving scheme. In its beginning perhaps one 
may consider the automatic generating plant as a devel- 
opment of the remote control universally used in large 
stations. It goes quite without saying that any qpera- 
tion which can be performed from a normal switch- 
board can be performed equally well whether the con- 
trol board is a hundred feet or miles from the ma- 
chine control. Distance is merely a matter of the 
length of the connecting wires. Thys waterwheel gates 
can be opened and regulated and distant switches 
operated without departing materially from ordinary 
switchboard practice. When the remote control is ex- 
tended over considerable distances simplicity suggests 
that the whole system of connecting wires can be 
replaced by the mere control of a single apparatus 
which shall perform in due sequence a particular series 
of operations such as are necessary to start a generator 
and connect it with the circuits. Therefore the actual 
method of working these ‘stations, as Mr. Belt shows, 
is the operation of a motor-driven drum controller, 
not essentially different in principle from the con- 
trollers long used in railway service, but with its seg- 
ments set to perform the ordinary and necessary 
operations of starting when revolved in one direction 
and of stopping when revolved in the other. 
A particularly striking feature of Mr. Belt’s report 
s that the plants he describes are those which on 
form, so to speak, would present the greatest practical 
difficulties; that is, they involve the starting and opera- 
tion of a generator synchronized with the rest of the 
yvstem. With the asynchronous type of generator 
vhich has been used in a similar way the operations 
in sometimes be yet more simplified. However, the 
‘cord of the plants, which Mr. Belt describes shows 
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that, without resorting to anything in the least out- 
side generating station practice, it is perfectly feasible 
to operate an automatic station with a most insigni- 
ficant cost of inspection and maintenance—less than 
1 per cent of the fixed charges as here shown. This 
implies that the cost of the power delivered is virtually 
determined only by the fixed charges themselves. 

It has been shown, too, in some of the cases here 
considered that one can go yet further and make the 
starting of the automatic station or stations depend 
on the state of the load or the water, or both. In 
other words, once the conditions of operation in the 
development of a series of allied hydro-electric stations 
are determined, it becomes possible to make their opera- 
tion in very large measure completely automatic, so 
that at the main distributing point, where the load 
dispatcher operates the necessary controls, a very small 
staff will be able efficiently to control and inspect a 
group of stations which may be miles apart. Ordi- 
narily, as a matter of convenience, this plan of opera- 
tion would naturally fall in with the management of 
stations associated on the same stream at no great 
distance. When the distances becomes large, running 
to many miles, it would be desirable for the sake 
of ease of inspection and general oversight of opera- 
tions to have the total operating staff distributed at 
strategic points. The plan of automatic operation thus 
initiated promises to be of importance in gathering 
the power scattered along a stream into a coherent 
whole. There are many instances in which half a 
dozen plants of a few hundred horsepower find their 
natural location within a few miles. 





Roentgen-Ray Generators in 
Electrotherapy 


HE Electrician of London has recently published 

abstracts of three papers read at a joint meeting 
of the Institution of Electrical Engineers, the Royal 
Society of Medicine and the Roentgen Society. It is 
evident from these papers that much experimental work 
must be carried on before the therapeutic use of Roent- 
gen-ray tubes can be effectively standardized. The sub- 
ject is one of great complexity. Some of the difficulties 
are of technique, others are physiological, others again 
are of X-ray origin, while still others are electrical. It 
is no wonder that there should be difference of opinion 
as to the best methods and apparatus. 

In some cases X-ray pictures are needed of deep- 
seated organs, while in others very little penetration is 
required. The relation of tube voltage to the penetrat- 
ing power of the tube has to be found for these different 
classes. The danger of accidental X-ray burns has then 
to be considered and the limits of safe exposure have to 
be established. The relations of the high-tension in- 
duction coil or alternating-current transformer in regard 
to voltage and current in the tube have next to be taken 
into account. Electrical efficiency in the ordinary tech- 
nical sense is not of prime importance in these cases, 
because the efficiency of the tubes is relatively low; but 
the waste of power in heating the tube unnecessarily has 
to be carefully avoided. 

It is no wonder that very few useful conclusions are 
reported as having been reached at the meeting. On 
the other hand, the need is very evident for a consider- 
able amount of steady research work in electrical and 
X-ray laboratories, in order to introduce definite nu- 
merical relations. 











Charles Leavitt Edgar 


A pioneer in installing Edison lighting plants,an engineer through training, an executive by 
nature and a mastcr-builder of service and men 


( F HIS thirty-seven years of service to the in- 


dustry, Charles Leavitt Edgar has devoted 

thirty-three to the engineering and commercial 
problems of the Edison Electric llluminating Com- 
pany of Boston Early in September, 1887, he 
was transferred to that company as general su- 
perintendent by the Edison Electric Light Company 
of New York, for which in the capacity of chief 
engineer he had installed Edison lighting plants 
throughout New York and Pennsylvan.a during the 
three years preceding. Prior to that he had 
worked for the Bergman Company, a manufacturer 
of central-station equipment, and for Thomas A 
Edison in the testing department of the Edison Ma- 
chine Works in New York City, taking the latter 
position in January, 1883, after being graduated 
from Rutgers College some six months earlier, at 
the age of twenty-one. After two years with the 
Boston company, Mr. Edgar was made general 
manager and soon thereafter vice-president In 
1900, upon the death of Jacob Rogers, he was elected 
president, the position he still holds. His ad- 
ministration of the Boston company nas been char- 
acterized by an untiring recognition of the im 
portance of continuous and reliable service, of 
the value of modern equipment and operating 





methods, of the essentiality of business acumen in 
executing company policies, and of the supreme 
worth of sounu pubhe relations. These principles 
are consp‘cuous through consolidations of small 
and inefficient stations into unified and economically 
operated properties now serving more than 700 
square miles of metropolitan and suburban com- 
munities in eastern Massachusetts, accompanied by 
significant developments in wholesaling energy to 
municipalities, other utilities and industrial plants. 

In the execution of company affairs Mr. Edgar 
has the whole-hearted admiration, esteem and 
loyalty of his employees, and his personal interest 
in their welfare has been widely shown The 
Edison Employees’ Club, its educational and enter- 
tainment features have been widely copied, while 
the general service buildings of the company are 
unique in scope and function. Mr. Edgar’s leader- 
ship and constructive counsel are solicited in cen- 
tral-station organization work throughout New Eng- 
land and have also been extended to the National 
Electric Light Association, of which after serving 
three terms as vice-president he became president 
in 1903, and to the Association of Edison Illuminat- 
ing Companies, of which he was president from 
1893 to 1895 
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Automatic Hydro-Electric Stations 


Operating Expense Has Proved Almost Negligible and Generating Cost Is for Fixed Charges 
Only—Experience with Two Plants Shows Reliability of the Automatic 
Devices—Other Stations Will Soon Be Installed 


By T. A. E. BELT 
Lighting Engineering Department, General Electric Company, Schenectady, N. Y. 


HE general 

considera- 

tions lead- 

ing up tothe 
design of automatic 
hydro-electric gener- 
ating stations were 
discussed by the au- 
thor in the Feb. 28 
issue of the ELECTRI- 
CAL WORLD. More spe- 
cific information re- 
garding an automatic 
station and a remotely 
eontrolled station 
which have been in 
service for some time 
and a third system of 
stations which will 
soon be installed is 
now offered. Two 
years of operation of 
the Iowa Railway & 
Light Company’s au- 
tomatic station has 
shown that the cost 
of inspection and 
maintenance is a mere 
fraction of 1 per cent 
of the fixed charges. 
The operation has 
been so satisfactory 
that pilot wires run to the main or control station for ob- 
servation of the load on each automatic generator 
have been found unnecessary. A new plant of 
500 kva. which was installed about six months ago in 
California has been operating satisfactorily since its 
installation. The design of a series of small plants for 
operation from storage ponds, when the load on the sys- 
tem is heavy, serves to round out this discussion and to 
give the status of automatic and remotely controlled 
hydro-electric stations. 


EXPERIENCE WITH IOWA PLANT 


On Oct. 2, 1917, the automatic hydro-e’ectric generat- 
ing station of the Iowa Railway & Light Company at 
Cedar Rapids, Iowa, was put into operation. The gener- 
ating equipment consists of three 400-kw., 0.8-power- 
factor, two-phase, 60-r.p.m., 2,300-volt vertical, water- 
wheel-driven synchronous genrators, which tie into a 
system having 20,000-kva. in steam turbo-generators at 
the main station. 

Water for driving the generators is obtained from 
the Cedar River by means of a concrete dam on top of 
which are automatic flashboards for raising the water 
level an additional 3 ft. (0.9m.), making available a 
total head of 10 ft. (3 m.). The automatic station, 
which is connected to the steam station by two sing’e- 
phase, concentric, 600,000-cire.mil cables, 3,000 ft. (900 





VIEW OF PLANT WITH FOREBAY HOUSE IN BACKGROUND 


m.) in length, feeds 
its entire output into 
the steam-station bus, 
from which distribu- 
tion is made. A mo- 
tor - operated wicket 
gate, supplied for each 
waterwheel, is con- 
trolled by a contact- 
making ammeter by 
means of which the 
generator load is reg- 
ulated. The genera- 
tors, which have indi- 
vidual. float. switches 
set to close their con- 
tacts at slightly dif- 
ferent water levels, 
are started in the 
same sequence as that 
in which the _ indi- 
vidual float-switch 
contacts close. When 
the water level falls 
the generators are 
closed down in the re- 
verse order from their 
starting; that is, gen- 
erator No. 3 is closed 
down first and gener- 
ator No. 1 closed down 
last. In the steam 
generating station are control switches, wired in par- 
allel with the float-switch contacts through pilot wires, 
by means of which the starting of any automatically 
controlled unit is made independent of the height of 
the water in the forebay. The generators may be closed 
down by opening the control switches, and they cannot 
be restarted until the control switches are again closed. 

Pilot wires carrying the secondary current of cur- 
rent transformers connected in the individual generator 
leads are run from the automatic generating station to 
the steam-operated station, so that the load on each 
generator is indicated at the steam plant. Two years of 
operation have proved that these pilot wires with their 
meters are not necessary and that they could have been 
omitted without decreasing the reliability of operation 
of the automatic station. 

Excitation for the generators is obtained from either 
one of two induction-motor-driven exciter sets. Each 
exciter, which has sufficient capacity for supplying three 
generators, is rated 100 kw., at 125 volts, and is driven 
by a 2,300-volt, two-phase, 1,200-r.p.m. squirrel-cage 
induction motor. 

At the time of the writing of this article the plant 
has turned out over 6,000,000 kw.-hr. with a total cost 
of inspection and mair.tenance amounting only to a small 
fraction of 1 per cent of the fixed charges. In other 
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words, the cost of the power delivered by this plant is 
determined only by the fixed charges. 

The correct sequence of operation in the starting of 
the plant is obtained by properly placed segments on the 
drum of a motor-driven controller which determines the 
proper time spacing between the different steps of the 
starting of the unit and connecting it to the bus. 

The closing of the float-switch contacts or of the 
control switch in the steam plant starts the motor which 
drives the drum controller. The first segment of the 
controller to make contact causes a contactor to close, 
which throws full voltage on the induction motor of one 
of the exciter sets. In two or three seconds the induc- 
tion motor, which is properly designed for this starting 
duty, comes to speed, taking only about six times normal 
current. The adjustment of the exciter rheostat is such 
that the exciter builds up to 125 volts. 

Soon after the exciter is started another segment of 
the drum controller causes the motor-operated water- 
wheel gate to open sufficiently to drive the waterwheel 
and generator at 70 r.p.m., corresponding to 70 cycles 
per second. After the gate is partly opened, the control- 
ler stops until the generator comes to a speed of 55 
r.p.m., when the contacts of a centrifugal switch, 
mounted on the shaft of the generator, close, thus caus- 
ing the controller motor to again start. When the con- 
troller starts for the second time the generator, without 
field excitation, is connected to the bus, in series with a 
reactance, which prevents an excessive flow of current. 
At the time the generator without field is connected to 
the bus its speed is approximately 60 r.p.m. The drum 
controller, which continues to revolve, causes the field 
of the generator to be excited at a low value, the excita- 
tion enabling the generator to pull into synchronism. 
By the closing of the proper circuits through the drum 
controller the field of the generator is strengthened to 
normal value. The reactance in the generator leads is 
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AT LEFT, LIMIT SWITCH (WITH COVER REMOVED) FOR CONTROL- 
LING A WATERWHEEL NEEDLE VALVE. AT RIGHT, SWITCHBOARD 
PANEL IN ONTARIO COMPANY’S PLANT 


then short-circuited and the controller motor is stopped, 
leaving the controller in the full running position. 

As soon as the generator pulls into synchronism a con- 
tact-making ammeter connected to a current trans- 
former in the generator leads takes control of the wicket 
gate, and is so adjusted that the wicket gate opens until 
the generator delivers full-load current. 

The generator operates with a constant excitation, the 
value of which is adjusted for normal load. When the 
water level is low and normal kilowatt load of the gener- 
ator cannot be carried with full gate opening, the 
generator, because of its overexcitation, takes care of 
part of the lagging current of the system. 


GENERATORS ARE PUT INTO SERVICE IN 
FORTY-FIVE SECONDS 


The starting period of each generator is very short, 
requiring thirty-nine seconds from the time the water- 
wheel gate begins to open until the generator is con- 
nected to the bus and the starting reactance short-cir- 
cuited. Within forty-five seconds from the first opera- 
tion the generator carries full load. Although the start- 
ing period of each generator is very short, no mechanical 
jar is perceptible, and when the generator pulls into step 
with weak field excitation serious current surges are 
not experienced. 

When the water is low the contacts of the float switch 
open, which cause the contactors in the generator leads 
to drop out and so disconnect the generator from the 
bus. The gate motor then closes the wicket gate and 
returns the controller to the off position, thus closing 
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FIG. 1—REMOTE-CONTROL WIRING FOR HYDRO-ELECTRIC PLANT OF THE ONTARIO POWER COMPANY, CALIFORNIA 


ry 
Be 
rae 
fo. 
a 
a 








Rate 












APRIL 10, 1920 








A COMPLETE GENERATING UNIT IN ONTARIO PLANT 


down the generator and the waterwheel. The unit may 
also be closed down by opening a control switch in the 
steam station. In case of overheating of the bearings, 
temperature relays close down the unit in trouble. 
Speeds and voltage of the generators are determined 
by the frequency and voltage of the steam station. 

Further information concerning the automatic hydro- 
electric generating station of the Iowa Railway & Light 
Company may be found in the Transactions of the 
American Institute of Electrical Engineers for 1918 and 
the Dec. 1, 1917, issue of the ELECTRICAL WORLD. 

The remotely controlled hydro-electric generating sta- 
tion which was installed about six months ago by the 
Ontario Power Company of Ontario, Cal., has been 
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FIG. 2—-WIRING FOR HYDRO-ELECTRIC PLANT WHICH WILL AUTOMATICALLY GO INTO SERVICE AT PEAK LOAD 



































operating satisfactorily since its installation. During 
this time the maximum load carried by the generator 
has been about 75 per cent of normal value, owing to 
insufficient water supply. From the operation of the 
automatic control equipment at this reduced output, 
indications are that it will give complete satisfaction 
under full load conditions. The generator equipment 
consists of one 500-kva., 11,500-volt, 50-cycle, three- 
phase generator directly connected to a Pelton water- 
wheel. Since the new plant, situated about 3.5 miles 
(5.6 km.) from the company’s main generating station, 
utilizes the entire flow of the stream, provision is 
made to by-pass the water around the waterwheel 
when it is not running. By use of pilot wires to regu- 
late the opening of the motor-operated needle valves the 
operator in the main station has complete control] over 
the load. 


DETAILS OF THE CONTROL SCHEME 


The upper part of the wiring diagram, Fig. 1, repre- 
sents the equipment in the main, or control station, and 
the lower part represents that in the automatic plant. 
Two small transformers which are connected to the bus 
in the control station step up the potential from 220 volts 
to 2,300 volts for transmission to the automatic plant, 
where it is again stepped down to 220 volts to operate 
the by-pass and needle valve motors. 

The three limit switches, C, D and E, are shown in 
the position when the station is closed down and the 
by-pass valve wide open. In order to start the automatic 
plant, the operator in the main station pulls control 
switch 2, which energizes relay 2’ in the automatic plant, 
thus operating the by-pass motor in the correct direction 
to close the by-pass valve. When the by-pass valve is 
partly closed limit switch C makes contact, closing a cir- 
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cuit which controls the motor, driving limit switch D 
and its needle valve. The needle valve, which is thus 
opened, admits water to the waterwheel. By opening 
control switch 2 the operator may stop the by-pass or 
needle valves in any desired position. 

At stand-still and slow speeds the contracts of centrif- 
ugal switch 3 are closed, completing a circuit through 
relay 4 to close contactor 6. The closing of contactor 6 
short-circuits resistance A, which is wired in the shunt- 
field circuit of the exciter, thus allowing the exciter to 
build up voltage. The voltage regulator 15 is set to hold 
normal voltage. When the voltage reaches approxi- 
mately normal value the upper contacts of the contact- 
making voltmeter 5 open, which removes the short cir- 
cuit around the coil of contactor 8 and a'lows it to close, 
forming a parallel circuit around resistance A with con- 
tactor 6. From slightly below to 20 per cent above nor- 
mal voltage the arm of the contact-making voltmeter 5 
floats between its upper and lower contacts. 

When the generator reaches 80 per cent of synchro- 
nous speed the contacts of centrifugal switch 3 open, 
which gives the control of the equipment to the contact- 
making voltmeter 5. As soon as the synchronism indi- 
cater at the main station shows that the generator is in 
step, the operator closes oil circuit breaker 9, which 
connects the automatic plant to the remainder of the 
system. After the automatic plant is thus synchronized, 
the load is adjusted by operating control switches 2 and 
13 and its value determined by ammeters and an indicat- 
ing watt-meter. 

The limit switches are so arranged that an overlap 
occurs in the operation between the by-pass valve and 
the first needle valve and between the first needle valve 
and the second needle valve. That is, before the by-pass 
valve completely closes the first needle valve begins to 
open, and before the first needle valve completely opens 
the second needle valve begins to open. The reverse 
operation is obtained during the closing-down period. 

If low voltage occurs, owing to a short circuit on the 
system, contact-making voltmeter 5 operates to drop out 
contactor 8, thus inserting resistance A in the exciter- 
field circuit, which reduces the generator short-circuit 
current to approximately normal value. If overvoltage 
occurs when the automatic plant is not connected to the 
system, the contacts of the contact-making voltmeter 
close, dropping out contactor 8, which inserts resistance 
A in the exciter field circuit, thus limiting the voltage 
of the generator to a safe va'ue by reducing its excita- 
tion. In the case of overheated bearings, thermostat 
relays installed in the bearings cause the station to close 
down. To prevent overspeed the waterwheel is equipped 
with deflecting nozzles, which divert the water from the 
wheel if the speed increases above normal value. 


AUTOMATIC EQUIPMENT SOON TO BE INSTALLED 


In a proposed automatic system soon to be installed, 
severa! low-head water-power plants will be operated. 
Only one plant, containing one 240-kva., 120-r.p.m., 
2,400-volt, three-phase, 60-cycle generator, with a trans- 
former bank to step the potential up to 22,000 volts, is 
to be installed at the present time. 

The automatic station will tie into the transmission 
system, which is fed by two 150-kva. steam-driven gener- 
ators. The steam station will be operated at all times, 
but when the system load demands a greater generating 
capacity the hydro-electric plant will automatically start. 
As the water-storage capacity at the several p'ant sites 
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is sufficient only to operate the generators at full load 
for about two hours, it is desired, when two or more 
plants are to be operated, to put the station where the 
pond level is the highest into operation first. 

It is assumed in the wiring diagram, Fig. 2, that the 
high-voltage incoming line is energized; that the load 
on the steam station is such as to drop the frequency to 
58 cycles, and that the water level in the pond is such 
that limit switch A is open and B is closed. The fre- 
quency motor, which operates at all times, slows down 
in speed, corresponding to 58 cycles, thereby causing the 
contacts of its centrifugal switch to close and thus start- 
ing the single-phase motor which drives the worm and 
screw. The screw operates a rigid arm which causes 
point KF to move in an upward direction. This movement 
is transmitted through a flexible cable to the rigid arm 
F, connected to the waterwheel governor by means of a 
second flexible cable, which operates on a small lever, 
the movement of which admits oil to one side of the 
governor piston, causing the waterwheel gate to open. 

The waterwheel, with its directly connected generator 
and exciter, is thus started. When about 90 per cent of 
synchronous speed is reached the contacts of centrifugal 
switch 3 close, which. cause contactor 4 to close, 
completing the proper circuits, which, in turn, cause 
contactors 5 and 6 to close. Thus the generator is con- 
nected to full-line potential and the exciter armature to 
the generator field coils. When contactor 4 closes it also 
connects the Tirrill regulator across the exciter-field 
rheostat, causing the exciter to excite the field of the 
generator, which pulls into step. 

The generator, thus properly connected to the bus, 
carries its share of the system load through the action 
of the waterwheel governor and maintains the bus volt- 
age at the required value by means of the Tirrill regu- 
lator. When the other automatic plants are installed a 
drop in the system frequently to 58 cycles will cause the 
contacts of centrifugal switch 1 in all the stations to 
close and the waterwheels to revolve. Since the position 
of float G depends upon the height of the water in the 
pond, point E, on the arm connecting the float and the 
threaded nut, takes up different positions for the differ- 
ent water levels in the several automatic plants, and the 
station where the pond level is the highest is first con- 
nected to the line. When it is connected the frequency 
is raised to normal, which causes contacts 1 in all the 
automatic stations to open and the motors operating the 
threaded nuts to revolve in the correct direction to lower 
the nuts and to close the wicket gates, thus shutting 
down the waterwheels. This sequence of operation takes 
place in all the automatic stations except the one which 
comes on to the line. In this station the load current 
picks up the contact-making ammeter, which prevents 
contactor 7 from closing, and thus the station coming 
on to the line is kept running. 


In order that the ponds may not be drained of water, 
the automatic stations will close down on light load; 
however, if the automatic station is carrying consider- 
able load when the pond level is low, the float closes limit 
switch A, which shuts down the station. If one station 
is closed down by low water, another plant starts, pro- 
vided the load reduces the frequency to 58 cycles. 

The generator is protected by overload and bearing 
temperature relays, which when they operate close down 
the station. Since each relay is provided with hand- 


reset contacts, the restarting of the station is prevented 
until the contacts are reset by hand. 
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Selecting Electric Haulage Equipment 


Factors Considered Are Tonnage, Following Work, Power Supply, Trans- 


ferring and Maintenance Costs—Opinion Divided Between Trolley and 
Storage-Battery Locomotives in Lake Superior Copper Mines 


By R. H. BACON 
Formerly Assistant Electrical Engineer Copper Range Company 


ONNAGE and length of haul are not the vital 

factors in the electric haulage problems of the 

copper mines that they are in the handling of 

coal or iron ore. At the present time the ques- 
tion of selection of equipment is still unsettled as be- 
tween the storage-battery and trol’ey types. There are 
many important factors that enter into a consideration 
of proper equipment, and the weight given to any item 
depends on the particular operating conditions. How- 
ever, the following points must be considered: (1) The 
necessity for following the work as it advances; (2) the 
comparative small tonnages to be handled and the fact 
that grades favor the load; (3) power supply; (4) trans- 
ferring equipment from one level to another; (5) main- 
tenance costs with unskilled labor. 

The battery locomotive is able to follow advancing 
work to better advantage than the trolley type, and this 
is particularly important in the case of new openings. 
However, this advantage is somewhat offset by the fact 
that ordinary mine labor is fully competent to string 
trolley and bond track as the work progresses. Mining 
methods enter into any discussion of this point as a loco- 
motive may operate for months without the necessity 
for advancing beyond its trolley limits, this being due 
to the fact that ore is fed down from above by gravity 
after an extensive opening is once made. 

The small tonnage to be handled and the fact that all 
the loaded hauls are slightly down grade to the shafts 
make the battery problem comparatively simple. The 
service from the standpoint of load is therefore not so 
severe as in other mining fields. 

In the Lake Superior district the shafts are 800 ft. 
(244 m.) to 1,000 ft. (8305 m.) apart, and while there are 
a few vertical shafts the majority are sunk at an angle 
of from 38 deg. to 70 deg. with the horizontal. Every 
100 ft. (30.5 m.) down the shaft a tunnel, or level as it 
is called in mining parlance, connects with the next shaft 
over. Depth of shaft is as great as 8,000 ft. (2,438 m.) 
on this 38-deg. angle. One locomotive will usually 
handle the rock from any one level, so that it can readily 
be seen that the total number are spread over a con- 
siderable territory when the number of leve's becomes 
as high as eighty or more. In Fig. 1 is shown a typical 
distribution layout of a part of one shaft. 

The unusual depth and the wide distribution of equip- 
ment make the question of power supply one of the very 
important factors. Even at 250 volts the expense of 
heavy copper feeders is a big item, while at 125 volts 
it becomes almost prohibitive. In this district as in 

‘thers there has been some question as to the voltage 
‘o be used, owing to the element of danger introduced 
hrough the use of 250-volt equipment. Experience in 

1is respect has been varied, one company having oper- 
ted 250-volt trolley equipment fourteen years without 

iy fatalities, while another company has had several 

-cidents which have been attributed to this cause. The 

‘lation between voltage and power supply is important 

cause of the fact that if it is necessary to select 125- 


volt equipment it is evident that present methods may 
not answer. 

The following methods of power supply are being used 
or have been tried out: (1) Direct-current plants located 
on surface and using shaft feeders; (2) direct-current 
plants located at some central point underground and 
feeding out; (3) motor-generator sets at every level 
where locomotives are working. 

Plants on the surface and feeding out at 250 volts 
have given a satisfactory power supp'y which may be 
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SUPERIOR COPPER MINE 


used for either trolley or storage-battery equipment. 
Locating the main direct-current plant underground at 
a central point reduces the copper in feeders in case of 
deep shafts where the workings are all at the lower 
levels. However, the gain from this is evidently not 
commensurate with the increased difficulties of super- 
vision, for it means having special operators, whereas 
on the surface the plant is run as a part of a hoisting 
plant. 

Motor-generator sets are used in connection with 
storage-battery locomotives and have for this class of 
service a distinct advantage due to the ciose regulation 
possible with the individual charging set. For 125-volt 
equipment this has been a very satisfactory solution as 
831 
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it means the extension of 
that feeder. The last case, 
being the simplest, makes 
the battery type the one 
preferred. The cost of 
maintenance with un- 
skilled labor is a factor 
that has kept a number of 
companies from _ consid- 
ering the storage-battery 
locomotive. The _ trolley 
locomotive requires com- 
paratively little care, and 
the regular mine labor, 
accompanied by periodical 
inspection, keeps things 
going in good_ shape. 


it has eliminated entirely 
the question of feeders, 
since the 2,300-volt motor 
supply is picked up from 
other available circuits. 
As the motor-generator 
sets are run only for the 
definite purpose of charg- 
ing, there may be an ac- 
tual economy over run- 
ning a main plant con- 
tinuously during periods 
when there may be no 
locomotives in operation. 
Transferring equipment 
from one working location 
to another is a point that 





FIG. 2—ONE OF THIRTY-EIGHT UNDERGROUND CHARGING 


should not be overlooked. STATIONS USED BY CALUMET & HECLA MINING Storage batteries require 
In the case of trolley COMPANY more exacting care if 
equipment the transfer maintenance costs are to 


means the stringing of trolley wires and bonding track. be kept within reason. The Calumet & Hecla Mining 
With storage-battery equipment a charging station Company now has in operation forty-eight storage-bat- 
must be set up, or if charging is done from a feeder, tery locomotives and eight 125-volt trolley locomotives 
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STORAGE BATTERY LOCOMOTIVE RECORD 
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This loose-leaf ledger sheet is filled out monthly for every locomotive in operation. The tables showing equalizing charges and 
individual cell reading are on the back of the locomotive-record sheet. 
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of the 4-ton size. Each of the thirty-eight charging sta- 
tions (see Fig. 2) includes a bank of three 10-kw., 2,300- 
440-volt transformers. The motor-generator sets are 
rated at 20 kw. and 1,500 r.p.m. for 25-cycle sets and 
1,800 r.p.m. for 60-cycle sets. Trolley locomotives are 
operating in one of the newer developments and are 
supplied by a motor-generator set feeding from the 
surface. 

Since battery equipment is handled by unskilled labor 
the performance of these machines has been studied 
very closely, as shown by the monthly record of Fig. 3. 
This chart shows the typical operating conditions for 
this class of haulage. Mining operations are actually 
under way during the day shift from 7 a.m. to 3:30 p.m. 
and during the night shift from 8 p.m. to 4:30 a.m. The 
afternoon shift is the time for repair work and is avail- 
able for charging if necessary. It will be noted that it 
is very seldom necessary to take advantage of this time. 
The record of charging is entered in this particular sec- 
tion, but as a rule two or three hours are taken out of 
the regular shift. In this way the regular motorman 
does the charging. 

The Copper Range Company has forty-one 4-ton, 
250-volt trolley locomotives in operation. Power is sup- 
plied by three direct-current plants, each consisting of 
a motor-generator set and a steam-driven generator. 
Shaft feeders are employed to feed the locomotives, the 
largest being 350,000 circ.mils with a ground return, as 
is the case in most of the Lake Superior district work. 
The greatest working depth is about 3,400 ft. (1,036 m.). 
Routine inspection is followed very carefully, inspectors 
filling out blanks that are filed in the office for a per- 
manent record. Locomotives are brought to the sur- 
face for complete overhaulage every two to three years. 
The cost of this overhauling is about $150 per loco- 
motive at the present time. 

The Quincy Mining Company is operating twenty- 
nine 4-ton, 250-volt trolley and eight 5-ton, 125-volt stor- 
age-battery locomotives. Power is supplied by direct- 
current plants on the surface. One plant contains two 
100-kw. motor-generator sets and the other a 50-kw. set. 
This company originally operated a plant underground 
fed by a two-phase, 2,200-volt circuit consisting of four 
No. 1 rubber-covered wires in an armored cable. On 
moving the plant to the surface this circuit was paral- 
leled and used for the 250-volt direct-current feed with 
a ground return. Other feeders are of 300,000-circ.mil 
rubber-covered wire in pipe. This company operates 
to a depth of about 7,400 ft. (2,590 m.) on a 58-deg. 
incline. 

Storage batteries are charged from the 250-volt cir- 
cuit by means of a charging panel on each locomotive 
and the use of an automatic disconnecting device. Some 
difficulty has been experienced with loss of batteries 
through explosions due to the idle curiosity of miners 
'o see what was going on inside at the time of charging. 
\n open-flame carbide lamp is used by the miners, and 

vhen this flame is thrown in a battery at the time of 
charging the resulting explosion bulges out the sides of 

e Edison cells. This happening is unusual, but it 
-ows the sort of things against which it is wise to take 
precaution. 

By the use of ordinary mine labor for stringing trol- 
and bonding track this expense has been reduced to 
inimum in the installation of trolley locomotives. The 
t of this work, as handled by one company, has varied 
n $160 per 1,000 ft. (305 m.) to $300 per 1,000 ft. 
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during the past five years. When a working level is 
abandoned this material is salvaged and used again. 
Bonding is not so important in this class of work since 
the native-copper-bearing ground has a high carrying 
capacity. In a great many cases single-rail bonding has 
given good service when the calculated voltage drop for 
the single rail would have been excessive. 

Energy for operating trolley equipment at the plant 
has been calculated to be 1.6 kw.-hr. per ton-mile in a 
plant supplying twenty-six locomotives with an average 
haul of 1,800 ft. (549 m.) and 3 kw.-hr. per ton-mile in 
a plant supplying ten locomotives with an average haul 
of 1,100 ft. (335 m.). 


Experiences in Correcting Tele- 


phone Interference 


How Troubles Caused by Parallels, by Failure of Power 
Line Equipment and by Electric Furnaces 
May Be Corrected 


By HowarpD S. PHELPS 


ISCUSSION of a number of cases of telephone 

interference which have been observed in Iowa 
are given in this article in the hope that the ex- 
perience may be valuable in other parts of the country. 
These experiences include the type and character of 
the exposures and circuits involved, together with an 
analysis of the disturbing factors and remedies em- 
ployed in reducing the interference. These have been 
roughly arranged according to the character of the 
exposure and the difficulties. In this discussion refer- 
ences to the allowable amount of noise on a toll or long- 
distance line indicate the amount of noise discernible 
on such a circuit which, while quite audible, is not suf- 
ficient to render difficult a conversation over a connec- 
tion on a copper line 200 miles (320 km.) in length. 
This has been taken as 200 noise units. On a rural 
circuit an allowable amount which will not seriously 
interfere with its exchange connections or connections 
to other lines of the same type has been taken as 500 
noise units. 

Case No. 1 involved a 33,000 volt, three-phase power 
line of right-angle, triangular configuration having a 
static wire at the fourth point of the square. It par- 
alleled for 13 miles (21 km.) a phantomed telephone 
group at an average separation of 50 ft. (15 m.). Five 
cross-overs within the parallel made the exposure very 
complicated and irregular. With the electric line en- 
ergized, with no transpositions in the power line and 
with regular cross-talk transpositions in telephone cir- 
cuits, the induction from the balanced components was 
about 1300 noise units while the disturbance from resid- 
uals was very low. A co-ordinated transportation 
scheme was designed and the telephone circuits were 
retransposed so that the induction on the circuits was 
equalized. 

However, several errors were made in the location 
and in the turn of the power transpositions and the 
inductive effects of the conductors were not properly 
neutralized. This gave about 500 noise units. The 
power transpositions were then corrected and the noise 
was reduced to about 100 units. A phantom telephone 
circuit which is built up of two regular circuits is 
much more susceptible to outside influences than a regu- 
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lar circuit, because any unbalance or difference existing 
between the two circuits tends to equalize itself by flow- 
ing through the terminal equipment of the phantom 
circuit. 

In case No. 2 a 33,000-volt, three-phase transmission 
line which parallels a toll circuit for 6 miles (9 m.) at 
a separation of 40 ft. (12 m.) was transposed at the 
time of construction. The disturbance on the telephone 
circuits was about 100 units. However, when the blade 
of an open-air knife switch on another transmission 
line fed from the same transformers became loose and 
vibrated, establishing an arc on that phase, the disturb- 
ance created on the parallel telephone circuits was such 
that they could not be used at all until the trouble had 
been cleared. In other cases similar to this the trouble 
was traced once to a partly defective transformer bush- 
ing and once to grounds in the switchboard wiring. 


DISTURBANCES FROM ELECTRIC FURNACE LINES 


In case No. 3 a 13,200-volt, three-phase line with 
horizontal construction, conductors unevenly spaced, 
parallels a heavy, high-grade toll lead for 17 miles (27 
km.) at a separation of 55 ft. (17 m.). This particular 
lead feeds into two towns for regular lighting and power 
loads. However, a second lead of the same voltage 
furnishes power for a large two-phase are furnace 
through a Scott-connected transformer. A large amount 
of disturbance has been experienced on the communica- 
tion circuits from the effects of the peculiar wave forms 
and harmonics generated by the action of the furnace. 
These irregularities pass through a bank of transform- 
ers connected closed delta at the generating station onto 
the common 2300-volt busbars and out again through 
another bank of transformers connected closed delta to 
the other transmission line which is involved in the 
parallel. It has been found that co-ordinated transposi- 
tions placed in both power and telephone lines reduced 
the effects of the balanced components or transverse in- 
duction to a large extent and to some degree the effects 
of the residuals, but the results were not sufficient to 
be satisfactory. It was also found that dividing the 
station busbars and feeding the two transmission lines 
from separate generators removed the real main cause 
of trouble to the telephone circuits, as the induction, 
with the furnace not in operation, after co-ordinating the 
transpositions was not severe. It is believed that other 
reductive measures would be effective, but so far these 
have not been tried out. These might consist of the 
employment of resonant shunts at the furnace which 
would short-circuit the disturbing frequencies, or of 
the use of a motor generator set at the furnace to pre- 
vent any of the irregular characteristics from passing 
out on to the line. 

Case No. 4 involved a 13,200-volt, single-phase tap off 
a three-phase line paralleling rural lines for several 
miles which still created considerable interference after 
being transposed. A one-to-one ratio transformer was 
cut in where the single-phase line connected to the 
three-phase system, and as a result it was found that 
practically all of the differences in the capacity of the 


line were kept off of the exposed section and the con- ° 


necting lines were quiet. So far apparently transient 
troubles on the power system have caused no disturb- 
ance on the exposed rural lines. 

In case No. 5 a joint telephone and power lead about 
1 mile (6 km.) in length carried five open-wire metal- 


lic exchange circuits 6 ft. (1.8 m.) below two arms on 
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which operated two sets of three-phase, 2300-volt pri- 
maries operating in closed delta. The telephone circuits 
alone were specially transposed for the exposure. For 
some time little induction was experienced on the com- 
munication lines and the condition appeared to be satis- 
factory. However, all at once all of the lines which had 
any connection whatever with the joint lead became very 
noisy. Investigations showed the entire power system 
operating satisfactorily. The open wires exposed in the 
joint lead were receiving a very high induced voltage to 
ground so that it was impossible to work upon them with 
comfort. The secondary distribution system, which had 
a grounded secondary, showed high potential differences 
between all grounding points, and high potentials ex- 
isted even between separated points of the earth. By 
means of a potential transformer and voltage readings 
of the different phases to ground it was found that one 
of them was quite heavily grounded. Final investiga- 
tion showed the insulation broken down in the starting 
compensator of a 2300-volt, three-phase motor. This 
motor had been operating constantly all of the time 
since the trouble started, so had given no intimation of 
there being trouble at that point. 

In another case, No. 6, a 13,200-volt transmission 
system, consisting of two single-phase lines brought 
from two transformers connected open delta and car- 
ried for about 1 mile on three wires before separating, 
caused a very large amount of disturbance on all 
grounded telephone circuits which were working on the 
same highways. A fourth conductor was added from 
the station to the separation point, and both single 
phases were brought in independently to the trans- 
formers, which had also been separated from each other 
on the line side. This reduced the noise to about 600 
units. By the use of 1-mile transposition barrels in the 
power line the disturbance was reduced to 250 units. 


CAREFUL ARRANGEMENT OF SERIES STREET 
LIGHT CIRCUIT 


Case No. 7 was one in which series street lighting 
and 220-volt, three-phase electric circuits were forced 
on a joint lead on account of trees for about one mile 
with high-grade long-distance telephone circuits. This 
arrangement created such a disturbance that telephone 
service was badly affected. Improvement was made by 
so rearranging the power circuits that the conductors 
of the three different phases occupied adjacent pin posi- 
tions, and the series circuit was rearranged so that 
both sides of the circuit were on the same side of the 
telephone lead and occupied adjacent pin positions. The 
telephone circuits were retransposed according to a 
special scheme designed to fit the exposure. The re- 
sult of the work was a reduction of the interference 
from 700 to about 125 noise units. It might be men- 
tioned here that investigations show that series arc- 
light circuits cause more than twice the disturbance 
on exposed communication circuits that incandescent 
lights do under the same conditions. 

This discussion is abstracted from a paper read by 
the author before a recent meeting of the Iowa Section, 
N. E. L. A. 


ECENT figures concerning the available wate: 

power from streams rising in the hills known as th 
Japanese A!ps, of which Mount Fuji is the most famous 
place it at 1,930,000 hp., or one-third the total availab! 
water power in Japan. Use has thus far been made o 
54,000 hp. in the region referred to. 
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Handling Coal by Using Belt Conveyors 


Considerations That Have Influenced the Selection of This Type 
of Equipment in Modern Plants—Examples from Installations 
Now Being Completed in the Middle West and the East 
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COAL-HANDLING EQUIPMENT OF THE MARION (N. J.) STATION OF THE 
PUBLIC SERVICE ELECTRIC COMPANY OF NEW JERSEY 


“N SMALL plants it is usually conceded to be 
cheaper to pay for shovelers than to buy mechan- 
ical coal-handling equipment. Their labor is 
usually most efficient when it can be used on coal 

handling part of the day and on ash handling the 
remainder. However, in most central stations which 
require more than 50 tons per hour it will usually be 
found more economical in the long run to use mechanical 
coal-handling apparatus, especially in the face of present 
labor prices. 

The problem is to decide what type of coal-handling 
equipment will be bought and not whether labor can 
supplant mechanical means. Bucket carriers, belt con- 
veyors, cranes equipped with buckets, flight conveyors 
and skip hoists in their various forms and sometimes in 
combinations are the equipments from which the choice 





,ELING TOWER EQUIPPED WITH BUCKET FOR RECLAIMING 
COAL AT MARION STATION 
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can be made. At the present time the belt conveyor 
seems to be gaining in prominence. Several central 
stations now building or just completed have selected 
belt-conveying equipment for their new plants. A large 
factor in this choice is that electric transmission has 
developed so that the plants can be built away from the 
center of the city and where space is available for belts. 
When plants were built near the load center real-estate 
prices and the physical limitation of property lines were 
thought to preclude the use of belts. Moreover, belts 
were not then being actively advocated by any manu- 
facturers. Since then ways have been devised of 
getting belts into very limited space. 

The limiting capacity of belt carriers is about 2,000 
tons an hour with present standard apparatus. With 
bucket carriers the size of the material to be handled is 





PARALLEL TRUNK-LINE CONVEYORS AT MARION THAT FEED 
CONVEYORS RUNNING OVER BUNKERS 
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an important element, as is also the height of the 
lift. Authorities differ as to limiting heights, but pin 
pressures become large enough to cause concern at 
around 75 ft. to 100 ft. (22.5 m. to 30 m.). The largest 
central-station installations now operating have capac- 
ities of about 200 tons an hour. Important features of 
such equipment are that it is housed entirely within 
the building and that the same carrier can be used for 
handling both coal and ash. There is a growing ten- 
dency to do away with this dual use of equipment, how- 
ever, because handling abrasive ash increases the cost 
of maintenance. The modern idea seems to be to use 
the bucket carrier for the coal and to discharge ash 
directly into railroad cars if possible. The comparative 
costs of belt and bucket apparatus are difficult to judge 
for general cases because local conditions play so large 
a part. It is quite true that if only machinery costs 
were to be considered the belt equipment would be com- 
paratively inexpensive, but when the space, the perma- 
nent housing and the support structures are all con- 
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PLAN OF CLEVELAND ILLUMINATING COMPANY’S 
COAL-HANDLING FACILITIES 








CROSS-SECTION OF CONVEYOR SHOWN IN PLAN OF CLEVELAND 
ILLUMINATING COMPANY 


sidered there is little or no saving in first cost. Main- 
tenance data are misleading unless all actual conditions 
surrounding the use of the equipment are known. 
There are installations of both kinds of apparatus on 
which maintenance has been surprisingly low over a 
long term. The users of belts claim, however, that for 
power-plant work, where ease of repair is essential, 
belts are superior. This is because a belt usually 
shows sufficient signs of wear to enable it to be easily 
repaired before it actually breaks and because belt 
splices can be made in less than one hour. Failure of 
bucket-carrier apparatus should be detected by adequate 
inspection. It is only when this equipment falls that 
serious results follow, for then its own weight destroys 
much of it. The wisdom of replacing sections of partly 
worn chain is a questionable practice. A completely 
new chain is usually more economical. 

The skip hoist and the flight conveyor are lesser 
competitors for central-station attention than the belt 
or bucket apparatus. For certain applications, however, 
the skip hoist is meeting with favor. Where space is 
very limited and where low initial cost is a large factor 
it is successful. A skip hoist with a 1-ton bucket will 
deliver 60 tons of coal an hour over a 100-ft lift. If it 
is used on coal alone, maintenance cost should be low. 
Control schemes that have been worked out to use with 
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skip hoist make it easy to operate. The flight conveyor 
usually finds application where inclines are too steep 
for belts, that is, where angles greater than 17 deg. to 
20 deg. to the horizontal are encountered. Cranes 
equipped with buckets are usually worked out for 
special applications where conditions such as periodic 
high water and the like are to be contended with. 


CoAL HANDLING SHOULD BE CONSIDERED IN 
BROADEST SENSE 


As has been indicated, there is a tendency for central- 
station engineers to pay more attention to the equip- 
ment that lifts the coal to the bunker than to any other 
part of the coal-handling equipment. It is thought that 
this method of thinking sometimes operates to the detri- 
ment of the central-station company and that greater 
consideration of the problem as a whole would be pref- 
erable. If this is done, the proper relation between the 
unloading plant, reclaiming apparatus, coal-preparation 
equipment, hoisting mechanism, etc., will be the better 
appreciated. In order to show definitely what these 
relations are in modern plants, discussions of a few of 
the newer installations are given. These include the 
1918 addition to the Lake Shore station of the Cleve- 
land (Ohio) Electric Illuminating Company, the new 
station of the Lorain County Electric Company, Elyria, 
Ohio, and the Acme Power Company of Toledo. A few 
facts about a larger installation at the Marion plant of 
the Public Service Corporation of New Jersey are also 
included. 

The Cleveland installation is a good example of how 
a large job may be worked out. While for the present 
it will serve only a 50,000-kw. addition to the station, 
it will eventually be able to handle other plant exten- 
sions also. For this reason its rated capacity of 350 
tons an hour may appear large at first glance. Gen- 
erally speaking, the equipment consists of two 150-ton 
track scales placed over a 30-ft. x 40-ft. x 12-ft. (9-m. 
x 12-m. x 4.2-m.) track hopper with two outlets which 
were dug about 550 ft. (165 m.) from the plant. The 
track hopper is made of steel plate lined with tile. 
The only apparatus in the pit beneath the hopper is a 
duplex shaking feeder with its 15-hp. driving motor 
installed beneath the two openings to feed the coal 
uniformly to the belt conveyor “A.” This belt, driven 
by a 75-hp. motor, carries the coal at a speed of 350 ft. 
per minute (1.75 m. per second) to the preparation 
plant between the hopper and the plant. This idea of 
concentrating all coal preparation apparatus at a single 
point and in a building above ground is thought to be 
excellent practice. Unless lack of space makes it nec- 
essary, it is believed by some companies to be poor 
engineering to locate coal-preparation equipment in the 
pit beneath the track hopper. 


COAL PREPARATION PLANT AT CLEVELAND 


The preparation plant consists of two grizzlies and 
two 36-in. x 48-in. (90-cm. x 120-cm.) adjustable crushers 
driven by a single 150-hp. motor with arrangements to 
bypass fine coal that does not need preparation. For 
instance, if run-of-mine coal is received, conveyor “A” 
will discharge onto single grizzly “V.” This grizzly 
will take out all coal under 4-in. (10-cm.) lump. The 
oversized coal goes to the upper crusher. The coal 


passing through the single grizzly is delivered onto 
the eight-shaft grizzly marked “X.” All material under 
# in. (1.8 cm.) will pass through this grizzly and the 
oversized materia! will join the material coming from 
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the upper crusher and will be delivered into the lower 
crusher. The product from the lower crusher and that 
passing through the eight-shaft grizzly will be delivered 
onto conveyor “B.” 

When stocker-size coal is received a removable plate 
will be placed over the single grizzly; flopper gates will 
be raised and the coal conveyor “A” will, therefore, 
pass directly onto conveyor “B” without operating the 
two crushers or the grizzlies. In the event that the 
upper crusher is not operating, then one flopper gate 
will be raised and all the 
material passing over the 
single and eight-shaft griz- 
zlies will be delivered direct 
to the lower crusher. In 
the event that the lower 
crusher is not to operate, 
then the other flopper gate 
is turned so that the ma- 
terial coming from the up- 
per crusher and from the 
eight-shaft grizzly will by- 


COAL-HANDLING APPARATUS 
AT FIFTY-NINTH STREET 
STATION OF INTERBOR- 
OUGH RAPID TRANSIT 
COMPANY, NEW YORK 


pass the lower crusher. All the conveyor belts outside 
the building are housed in substantial structures in- 
losed with cor:ugated asbestos board, which was avail- 
ble at the time when corrugated iron was not. Precast 
oncrete slabs were used as flooring materials under the 
helt to catch dirt. The belts operate on standard idlers 
nd are driven by rubber-covered pulleys. Once inside 
ie building, the coal can go either straight ahead to 
eed one row of boilers or can be turned at right angles 
ver conveyor “C” to feed the second row of bunkers un- 
r conveyor “E.” Automatic self-propelling trippers are 
stalled on conveyors “D” and “E.” All of the belts were 
ught 36 in. (90 cm.) wide in the interests of standard- 
ition. When the plant is extended more conveyor 
ts parallel to “D” and “E” will be added and “C” will 
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be extended to feed them. On the belt “B” a 50-hp. motor 
is used and on belts “C,” “D” and “E” a 25-hp. motor for 
each. 

One of the features of the Cleveland installation is 
the location of the track hopper. It is so placed that 
the unloading point for incoming coal is central with 
relation to the yard. The amount of tail track and 
head track being about equal reduces the switching 
charge to a low figure. Another feature is the coal- 
preparation plant, which is notable for its completeness. 
It is believed that the idea 
of more carefully preparing 
coal to a proper size will 
grow. The Cleveland in- 
stallation is also notable 
for its large capacity. The 
company had had _ quite 
favorable experience with 
coal-conveying belts, how- 
ever, and felt justified in 
installing equipment for 
the ultimate plant. The op- 


Top, general view of 
towers from which barges are 
unloaded by buckets. 

Left center, conveyor run- 
ning from dock to power 
house. 

Right center, one of the 
inclined conveyors running 
to the top of the station. 

Bottom, belt conveyor over 
bunkers. 





erating engineers of the company stated that the great- 
est trouble they had ever had with belts came in very 
cold weather when the coal was inclined to slide on the 
belt at the point where it was loaded. This was easily 
overcome by sweeping a small amount of water onto the 
belt. It froze there and roughened the surface. Molasses 
was also tried, but water was more successful. Proper 
feeding conditions will also overcome slippage. The ash 
is discharged through industrial cars that are unloaded 
into skip hoists which elevate the ash into overhead 
steel tanks. 

The installation of the Lorain County Electric Com- 
pany will illustrate the case of a smaller plant built 
where space for conveying equipment was comparatively 
limited. The equipment will handle 100 tons of coal 
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an hour. Here the coal is received in standard cars, 
from which it is dropped into a track hopper. In this 
case the 30-in. x 36-in. (50-cm. x 90-cm.) crusher, 
driven by a 380-hp., 720 r.p.m. motor, is installed 
beneath the track hopper. Limitations imposed by 
space made this necessary. In this case it was not so 
objectionable, since the contour of the ground made it 
necessary to excavate only a little for the crusher pit. 
Moreover, the installation of the crusher bin insured 
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SCHEMATIC LAYOUT OF COAL-HANDLING EQUIPMENT OF 
LORAIN COUNTY ELECTRIC COMPANY 


preparation of all coal before it went on the belts. 
This effected a saving in size of equipment. The shak- 
ing feeders in this pit are driven by a 15-hp. motor. 
Conveyor “A,” which elevates the coal nearly to the top 
of the power house, is about 265 ft. (80 cm.) long and 
rises at an angle of about 16.7 deg. It is driven at a 
speed of $15 ft. per minute (1.5 m. per second) by a 
15-hp. motor. Coal drops by gravity from conveyor 
“A” to conveyor “B.” These belts operate at right 
angles to each other. Conveyor “B,” which is about 
65 ft. (1.9 m.) long and rises at an angle of 18 deg., 
is driven by a 7.5-hp. motor. When the coal falls on 
the conveyor “C” it has gone through a complete re- 
versal of direction of travel. It is this arrangement 
that has helped save space. Conveyor “C” is about 
130 ft. (39 m.) long and is driven by a 7.5-hp. motor. 
In all cases 20-in. (50-cm.) belts are used and spur- 
gear speed reducers are employed between the motors 
and the rubber-covered driving pulleys. 

The use of these speed reducers is one of the features 
of the Lorain job. They permit the use of high-speed 
motors and are expected to eliminate noise and to reduce 
maintenance cost, as they operate submerged in oil. 
In commenting on the selection of belt conveyors for 
the Lorain plant one of the engineers said: “Belt con- 
veyors were installed rather than other types because, 
like centrifugal pumps, they are coming more and 
more into power-plant work on account of their low 
maintenance cost. 

“By means of belt conveyors large carrying capacity 
is combined with low power consumption. Belts usu- 
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ally take 50 per cent of the power used by other 
conveyors. So the problem of the engineer is really 
to see whether or not belt conveyors can be employed 
as all things are in their favor.” 


UNIT PLAN ADOPTED AT TOLEDO PLANT 


At the Toledo plant of the Acme Power Company the 
conveying equipment as well as the remainder of the 
station will be installed on the unit plan. The under- 
water storage, the receiving pit and the overhead crane 
or cranes will be used in common for all banks of 
boilers. ; 

The remaining equipment, including the elevated 
hopper, shaking feeder, crusher, belt and _ tripper, 
will be installed as a unit for each battery. Each 
unit will be rated at about 125 tons per hour. The 
belt will be 24 in. (60 cm.) wide and will rise for a 
distance of 110 ft. (83 m.) at an angle of 15 deg. The 
level stretch over the bunker is about 270 ft. (81 m.) 
long. A Merrick weight meter is installed on the belt. 
A feature of this installation is that it is laid out 
on the unit plan and all apparatus has been kept well 
above ground. 


MARION, N. J., HAS ELABORATE INSTALLATION 


The Marion plant of the Public Service Company of 
New Jersey is an example of a more elaborate installa- 
tion. The storage yard lies on a plot of ground parallel 
to the boiler room. Coal from barges or railroad cars 
is carried by inclined-belt conveyors and delivered to 
trunk-line belt conveyors, both of which run parallel 
to the boiler house. The trunk-line conveyor delivers 
to five belt conveyors over the coal bunkers, each of 
which is equipped with an automatic tripper for dis- 
charging the coal. Reclaiming is accomplished by a 
3-ton grab bucket, operated by the traveling tower 
carried on the top chords of the bridge, as shown in 
the illustration on page 835. 

The trunk-line conveyors are reversible and are 
equipped with double trippers to permit unloading 
the coal in whichever direction the conveyor belt may be 
running. An extension to the trunk-line conveyor 
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LAYOUT OF COAL-HANDLING EQUIPMENT OF 
ACME POWER COMPANY 


parallel to the storage pile makes it possible to receive 
the reclaimed coal at any point along the storage pile. 
The conveying system at this plant is thought to be 
extremely flexible. Coal may be sent simultaneously 
from both barges and cars to the bunkers and to the 
storage field. It is possible to send coal to the bunkers 
from barges, cars and storage and also to store re- 
claim coal at the same time. All of the equipment is 
electrically operated. 












Synchronous Motor Starting Problems—! 


Effect of Applying Direct-Current Excitation While Starting by Induction-Motor Action— 
Development of Theory of ‘‘Pull-In’’ Torque and Fundamental Equation for Same— 
Advantage of Direct-Connected Exciter or Automatic Switching 


By E. E. GEORGE 
A. L. Drum & Company, Philadelphia, Pa. 


N THE ELECTRICAL WORLD of March 1, 1919, the 

writer discussed the procedure advisable in starting 

synchronous motors as induction machines. In that 

article the statement is made that for simple, safe 
and sure starting of a standard modern machine the 
field circuit should be excited from the armature of a 
direct-current generator or exciter driven by the 
synchronous motor. Such a connection produces a 
motor magnetization roughly proportional to the square 
of the speed. The basis for such procedure involves, 
in addition to the factors considered in the above article, 
the peculiar effects of direct-current excitation at 
speeds below synchronism. 

The ability of a synchronous motor to start and to 
pull into synchronism with a heavy load is a highly 
valuable quality, and its physical basis should be under- 
stood by designers and operators. The speed-torque 
curve of a synchronous motor has four critical points, 
the lowest of which limits the capacity. The induction- 
motor torque at zero speed may be too low. The highest 
speed reached by the motor without excitation may not 
be near enough to synchronism to take advantage of the 
accelerating torque supplied by direct-current excita- 
tion, which torque, if applied at the proper point during 
the slip cycle, increases exponentially as the speed ap- 
proaches synchronism. The direct-current torque may 
not be high enough, with regard to rotor inertia, and 
load inertia, and resistance, to swing the speed up to 
synchronism. The design of the magnetic circuit may 
be such that the machine cannot hold the load at syn- 
chronous speed after reaching there with it. 

This last condition is that of synchronous motor ac- 
tion only and has long been well understood. The first 
and second are conditions of induction-motor action 
which are well understood theoretically, although de- 
signers have been content until recently to equip a syn- 
chronous motor with a “squirrel-cage” winding that 
would start the motor only when practically unloaded. 
The torque characteristics of the latest development— 
double windings—are admirably presented in a series 
of articles by Theodore Schou in the ELECTRICAL WORLD 
if April 26 and May 3, 1919. 

This article will analyze the third condition—the ef- 
fect of direct-current excitation at sub-synchronous 
speeds. A variety of opinions on this subject will be 
found in print. Some manufacturers say that the appli- 
cation of excitation reduces the starting torque, others 

ay that it does not affect it, while yet others advise the 
arly application of excitation when starting heavy 
ads. One prominent author states that a synchronous 
motor cannot attain synchronism except by the help of 
ternal torque. This statement, however, was made 


‘fore the advent of the oscillograph or of the self- 
cited synchronous motor now furnished commercially 
fractional horse-power sizes by certain manufactur- 
Other authors state that the hysteresis effect pulls 
rotor into synchronism, although it is evident that 





the hysteresis loss is zero at synchronous speed for sinu- 
soidal wave forms on a balanced polyphase circuit. 
Many engineers believe that the unequal distribution 
of magnetic material in a spool-wound rotor is the only 
factor to be considered in accounting for pull-in torque. 
This effect is sometimes considerable, but a slot-wound 
rotor also has a pull-in torque which cannot be explained 
by varying magnetic reluctance. 


TORQUE DUE TO DIRECT-CURRENT EXCITATION 


The torque due to direct-current excitation can be re- 
solved into two components—one a continuously nega- 
tive torque, varying only with the speed, and one an 
alternating torque, of slip frequency, varying sinusoid- 
ally with the space, in pole pitch, or electrical measure, 
between the rotor and stator magnetic field axes, but 
with a distortion of time form due to the pulsation in 
velocity and change in average velocity. 

It is evident that hysteresis, eddy current and indue- 
tion-motor effects cannot steadily accelerate the rotor 
to synchronism, because the friction and windage losses 
increase with the speed and the above effects approach 
zero toward synchronism. We shall neglect the tendency 
in spool-wound rotors, whether excited or not, for the 
unequal distribution of rotor iron to cause a periodic 
distortion of the air-gap flux tangentially, with a syn- 
chronizing torque, due to the longitudinal tension of the 
flux possessing a tangential component. This effect in- 
creases as the slip decreases, but is usually only signif- 
icant on motors starting with light load and almost 
reaching synchronism from the induction torque alone. 

From the above it is seen that the ordinary self- 
starting synchronous motor, without excitation, will run 
at an induction speed, ,. (usually within 2 per cent of 
synchronism). The angular velocity from zero to we will 
at all times increase as a linear function of the differ- 
ence between the accelerating torque and the load-and- 
loss torque. Forced oscillation cannot take place, as 
there is no appreciable pulsating or alternating com- 
ponent in the torque of a polyphase induction machine, 
and we will assume that the loss and load torques are 
constant, or a linear function of some power of the 
rotor speed, wm. Free oscillation cannot take place until 
the rotor is excited, as free oscillation requires a peri- 
odie interchange of potential and kinetic energy. That 
is, when at a location of zero potential a body must 
have a velocity different from that of its source of 
potential. It is evident that a force which is a function 
of velocity alone, and not of space position, is a non- 
conservative force, so that a body cannot possess pw- 
tential energy by reason of its velocity being different 
from its stable or steady value. Polyphase induction- 
motor torque is not a function of a space position or 
angle, so there can be no hunting or surging of rotor 
velocity. Accordingly, the rotor will accelerate smoothly 
to a constant induction speed, we, and run there as long 
as the effective torque remains zero. The application 
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of excitation introduces a continuously negative com- 
ponent, which merely lowers the speed slightly, and an 
alternating component, which produces an oscillation in 
rotor velocity, consisting in general of a free and a 
forced vibration. 


CHANCES OF REACHING SYNCHRONOUS SPEED WHEN 
FIELD SWITCH IS CLOSED 


Neglecting all forces except inertia and this alternat- 
ing torque component, the effect of excitation may be 
studied under three general cases. The upper and lower 
limits of the pulsation in velocity may be anywhere 
between zero and synchronous speed, wy. Both limits 
are a function of the exciting current Jg, the speed w, 
when excitation is impressed, and the angle o, between 
the rotor and stator magnetic field axes when excitation 
is impressed. 

Case I.—Under the most favorable condition: With 
oe == 7/2 and ZJq such that the natural frequency of 
vibration of the rotor is in resonance with the slip 
(yo — “,)/2x the speed will increase to synchronism 
exponentially in one bound. Although, as shown later, 
the time of reaching synchronism is theoretically in- 
finite, the slip decreases to one-tenth of its initial value 
(®, — ,), in less than one initial slip cycle t = 2x/ 
(®, — ,.). In this case the rotor reaches synchronous 
speed gradually and there is no pulsation in velocity or 
primary current afterward, as is sometimes noticed in 
starting. 

Case I].—Under less favorable conditions the velocity 
may not reach synchronism but pulsates isochronously 
as an elliptical function of the rotor space angle ¢». 
The time-average value may be above or below w-, and 
the average rotor velocity is accordingly higher or lower 
than before impressing excitation. 

Case III].—Under some conditions J], may be greater 
than necessary to just swing the velocity up to wy, ex- 
ponentially, and it will reach , in a finite time less than 
one initial slip cycle, and with a surplus of potential 
energy such as to initiate a free vibration of natural 
frequency about synchronous speed. Losses usually 
damp out this vibration in a few seconds. The pulsation 
in primary current due to this pulsation in velocity after 
pull-in is often noticed in starting, indicating that the 
moment of impressing excitation was not as fortunate 
as it could have been. 

When ce is between 90 deg. and 270 deg., the initial 
torque is positive, and the first “half” cycle of velocity 
pulsation will be above w,-. When o- is between 270 deg. 
and 90 deg. (or — 90 deg. and + 90 deg.) the first 
“half” cycle will be below we. Except when <¢, is 0 deg. 
or 180 deg., the first and second “halves” of the cycle 
are not equal in time duration, amplitude or time- 
average value. If o- is between 0 deg. and 180 deg., the 
positive cycle will have a greater amplitude and dura- 
tion than the negative, and the average velocity will 
increase above we. If o- is between 180 deg. and 360 
deg. (or — 180 deg. and 0 deg.), the negative cycle will 
have the greater amplitude and duration, and the 
average velocity will decrease below we. When o, is 


90 deg. the duration and length of the negative 
cycle will be zero. When « is 270 deg. the 
length and duration of the positive cycle will be 


zero. Except when o- is 270 deg., there is always a 
value of J high enough to swing the velocity up to 
synchronism at the peak of the positive “half” cycle. 
Any greater value of 7; will bring the velocity up to 
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synchronism ahead of the positive peak value, and the 
excess of energy will cause it to overshoot the mark 
and oscillate about w, with a circular harmonic vibration 
at natural frequency. 

With J, constant, the vibrations about w,. are iso- 
chronous—the time of a whole cycle, measured from 
(ee) to (oe + 360 deg.), is constant—and the ampli- 
tudes are constant, so that the speed must reach syn- 
chronism during the first positive “half” cycle of pulsa- 
tion if it ever does. When /, is just sufficient (for the 
given value of e-) to bring the velocity to synchronism, 
the curve of time against rotor angle is a log . tangent 
curve of [(om/4) + (x/8)] and is asymptotic to om = 
270 deg. The curve of time against slip is likewise ex- 
ponential, being a hyperbolic secant curve, and tangent to 
(wg — wm = 0) at infinite time. However, em reaches 
260 deg. in less than one initial slip cycle, so that pull-in 
may be considered practically completed. The slip de- 
creases to 0.086 of its value at we, in one initial slip 
cycle, so that synchronous speed may be considered 
practically attained. The aforesaid value of Jq may be 
denoted as the exponential or asymptotic value. When 
de == 90, the asymptotic value of Jag is a minimum and 
may be called the “critical’’ value. 

As the excitation flux of a synchronous motor is lim- 
ited by magnetic saturation as well as by the maximum 
excitation voltage, and the limit of this flux may be the 
limiting condition of starting torque, it is essential to 
utilize Jq to the best advantage; that is, to use the 
critical value. In other words, a synchronous motor 
will start more load if excitation is impressed when the 
axis of the rotor magnetic field is 90 deg. behind that 
of the stator than for any other rotor angle, This value 
of o» is easily located in practice. The induced current 
in the field windings is a function of the angle om. i. 
= — V2 Ig COS om. When oem = 90 deg. the induced 
current is zero and approaching a positive value. If 
the field circuit is closed, through a discharge resist- 
ance, before excitation, an ammeter in the field lead will 
read this induced current. A zero-center meter is pref- 
erable. The direction of reading for direct-current ex- 
citation should be considered positive. The field switch 
should be thrown from the resistance side to the power 
side just as the current passes through zero to a posi- 
tive value. The switch should not be thrown until the 
machine has reached its maximum induction speed for 
that load, which will be denoted by the time of the 
needle swings becoming constant. The excitation cur- 
rent should be proportioned to the load to be started. 
If too little is used, the line current will pulsate vio- 
lently, and the field ammeter needle will oscillate with 
a much longer duration of time on the positive swing 
than on the negative, indicating that the machine is 
not “pulling in.” If too much excitation be used, the 
line current will pulsate violently, but the field ammeter 
needle will oscillate with equal-timed positive and nega- 
tive swings. Of course, after excitation the axis of 
the swings will be at some positive value and not at zero 
on the meter, owing to the superposition of the direct 
excitation current on any induced current. Equal-timed 


swings indicate that the machine is oscillating about 
synchronous speed. Because of losses these free oscilla- 
tions usually die out quickly, while forced oscillations 
due to insufficient excitation continue unchecked. After 
the speed is steady, the excitation can be adjusted to 
bring the power factor to the desired operating value. 
The foregoing summary is strictly true only where 
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the load resistance is negligible compared with its in- 
ertia, where the impedance between the motor and the 
generator is large, where the initial slip is very small, 
and where the excitation current reaches its final value 
instantly. However, the procedure outlined is satisfac- 
tory for many practical cases. For other cases the best 
value of o¢ may be found by experiment. The time 
constant of the rotor field circuit may be very large 
(comparable with the time of an initial slip cycle) and 
the torque will be a function of (1 — e-*') (—cos 09) 
instead of (— cos). om is also an exponential function 
of t, when pe is 90 deg. Without solving the differential 
equation for the case of appreciable field inductance, it 
may be deduced from the principle of least work that 
the equivalent value of ¢, will be more favorable than 
the actual value as the effect of o, approaches zero, be- 
cause the torque at ¢,. approaches zero with high field 
inductance. 

The general effect of high load torque, low line im- 
pedance, powerful squirrel-cage windings and the flux 
transients due to variations in the rotating field is to 
make the torque a function of (cos *o) instead of a func- 





Traveled 


Distance 


FIG. 1—VARIATION IN AVERAGE VELOCITY CAUSED BY ALTERNAT- 
ING TORQUE IMPRESSED AT DIFFERENT PHASES 


tion of (— cos ¢). In other words, the torque tends to 
become high and of long duration when it is positive 
and low and of short duration when it is negative, so 
that the value of eo. is not as important as in the theo- 
retical case, where the positive and negative torque 
angle wave forms are symmetrical. (This does not 
imply that the torque-time, time-angle or velocity-time 
curves are symmetrical.) 


VALUE OF AUTOMATIC SWITCHING 


In starting heavy loads the slip at maximum induc- 
tion speed on 60-cycle circuits may be so high that it is 
difficult to shift a double-throw field switch manually at 
the proper point of the slip cycle. A polarized current 
relay, with a suitable time limit, in the field circuit may 
be set to trip at the desired point of the slip cycle after 
the frequency has dropped low enough to let the time 
limit operate. The contacts on the relay may control 
the solenoid-operated field switch. On large high-volt- 
ige machines, the field switches should be double-pole, 
louble-throw oil circuit breakers, for other reasons, and 
hese can easily be adapted to automatic control, In 
he issue of March 1, 1919, the writer described the 
elay wiring for making the change-over to running 
oltage automatic. This change-over should be made 

‘ter excitation has been introduced and after the 
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pulsation in the field circuit has entirely ceased. 

Because so little is generally known as to the effect 
of the slip angle at excitation upon the “pull-in,” the 
average operator pays no attention to it, and often also 
changes over to running voltage without even glancing 
at the line or field ammeter to see if the machine is in 
step. To his mind the starting operation is successful 
if the breakers stay in and the machine stays on the 
foundation. He notices that sometimes the speed comes 
up without a jar and the meter needles slide gently over 
to their final position, while at other times the rotor 
vibrates as if it was badly out of running balance and 
the line and field ammeter needles hammer both stops a 
while before settling down to final position. Or, occa- 
sionally, the machine refuses to come into step, or the 
breakers trip out, and he has to start all over again, 
usually with a different setting of the exciter rheostat. 
The operator need not be blamed for all this. The 
installation or operation engineer has had no data and 
could get none from the manufacturer’s test engineer to 
instruct the operators properly—or to provide automatic 
control for difficult switching. 


ADVANTAGE OF USING DIRECT-CONNECTED EXCITERS 


If the field be excited from a generator whose speed 
is proportional to that of the motor, and the field be con- 
nected to the generator armature before starting the 
motor, ce has no meaning, and the highly satisfactory 
results known to be obtained in practice with this 
method can only be accounted for on the theory that 
the principle of least work operates to let the speed 
reach synchronism in the shortest possible time and 
without an excess of potential energy. 

If the motor were excited from a source of constant 
voltage, the continuously negative torque component 
(which is proportional to the speed and to the square. 
of the exciting current) would either prevent the rotor 
from starting or would hold the speed so low that the 
alternating component could not produce an appreciable 
pulsation in speed. 

Because the torque is a linear cosine function of the 
rotor angle ¢» and has symmetrical positive and nega- 
tive values, it may be difficult to see how the value of the 
integral of the velocity-time curve over a slip cycle can 
have almost any value, depending upon o-. Fig. 1 illus- 
trates the variable effect of an alternating acceleration 
and deceleration upon an otherwise constant velocity. 
Consider three frictionless trains A, B and C (repre- 
sented by a single wheel) coasting at equal velocity on 
three level tracks between points 1 and 2. Arriving at 
the point 2 at the same moment, they encounter a series 
of equal grades in each track. A first meets a down 
grade sufficient to double its velocity by the time it 
reaches point 3. It loses its increase in velocity above 
®. On the upgrade to point 4. This continues till it 
reaches point 8, when it proceeds on the level track at 
its original velocity »,. However, its average velocity 
between points 2 and 8 has been 1} «,, as it varied from 
»-¢ to 2 we. Considering B, it first meets an upgrade suffi- 
cient to reduce its velocity to zero by the time it reaches 


point 3. It gains its original velocity on the way to 
point 4. Its average velocity is 4 w-, as it varies 
from 0 to w,. The average velocity of C is w-., as it 


varies from } », to 14 w-. A will be the first to reach 
8, and B the last, although they started at the same 
time and ended on the same level they started on. 

This discussion will be completed in an early issue 
of the ELECTRICAL WORLD. 
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Electric Drive for Deep Oil-Well Drilling 
To the Editor of the ELECTRICAL WORLD: 

Sir: In the ELECTRICAL WorRLD for March 20 I note 
an item on page 692 referring to electric drilling of oil 
wells to depths of 3,900 ft. to 4,000 ft. In California 
several wells have been successfully drilled to these or 
greater depths by electric power. There is not only no 
question about the practicability of this method but it 
is even more successful than drilling with steam 
engines. 

The Shell Company of California has drilled three 
wells in the Montebello field in Les Angeles County to 
depths of 3,600 ft., 3,800 ft. and 4,200 ft., respectively, 
and the same company in the Ventura County field has 
drilled one well to a depth of 4,200 ft. and another to a 
depth of 4,412 ft. Joseph B. Dabney has drilled another 
well in Ventura County to a depth of 3,800 ft. At the 
present time, in Ventura and Los Angeles Counties, 
there are at least twenty-two electrically driven oil-well 
drilling rigs in operation by ten different oil companies, 
in territory varying in depth from 2,500 ft. to 4,500 ft. 
All of these drilling motors are rated at 75 hp. 

Notwithstanding the above facts, in the mid-continent 
and Texas oil fields there are many oil men who doubt 
the practicability of electric drive for drilling in deep 
territory, but this is due partly to their being unaware 
of the developments in California and largely to the 
fact that they are naturally extremely conservative and 
consequently slow to adopt any variation from the old- 
established methods. W. G. TAYLOR. 

Schenectady, N. Y. 


Better Salaries for Young Engineers 
To the Editor of the ELECTRICAL WORLD: 

Sir: I was interested in the editorial on “How Manu- 
facturing Companies Can Teach the Teacher,” printed 
in the ELECTRICAL WoRLD of March 13. This aspect of 
the relation between manufacturing companies and tech- 
nical schools touches upon economic considerations. Cer- 
tainly the teacher, at present rates of pay, cannot afford 
to accept such offers as are now being made by certain 
companies to come to their factories to spend a month or 
more in studying their products. 

My interest in the above article, however, was rather 
from the standpoint of our students—meaning all tech- 
nical graduates. The starting wages offered to them are 
too low. These young men spend a great deal of money 
and from four to six or more years preparing to take up 
work in the engineering profession. After graduation 
they are offered from $90 to $100 per month-—emphasis 
being placed upon the “experience pay” which is con- 
sidered by the employer as part of the man’s compensa- 
tion. It is true that this experience is very helpful to 
the man. He may be likened to a sponge—he quickly 
absorbs the engireering theories and facts that go to 
make him a competent engineer. But is it not equally 
true that the employer should recognize that this man 
has spent money and time for the benefit—potentially, 
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if not primarily--of the concern with which he asso- 
ciates himself? And if this is recognized, certainly the 
period following the absorption should bring a salary 
not based on the starting wage. Unfortunately, the 
employer often seeks to encourage prospective employees 
by a reference to the fact that certain bright young men 
after a few years’ experience have “doubled their initial 
salaries!” Which means that a trained professional 
engineer receives $180 (more or less)—considerably 
under the average wages paid monthly to the skilled 
mechanic. 

The present year, as the graduation period approaches, 
brings every indication that our seniors will find plenty 
of jobs. Salaries from $100 to $200 per month are avail- 
able. In general, the “experience” positions are con- 
sidered more desirable by both faculty and students. 
We must recognize, however, that under the present 
scheme of wage adjustment the “‘experience” job means 
a lower wage—not temporarily but permanently. 

The employer can do much to gain public recognition 
of the value of the engineer. He can do much to 
encourage the teacher in his honest attempts to pro- 
duce qualified technical men. But where and when is 
the start to be made? C. D. FAWCETT. 

Philadelphia, Pa. 


Graphite Versus Amorphous Carbon Electrodes 
for Electric Furnaces 
To the Editor of the ELECTRICAL WORLD: 

Sir: In the discussion on electric furnaces by H. 
L. Hess on page 497 of the Feb. 28 issue of the 
ELECTRICAL WORLD the statement is made in the first 
paragraph that the Hess Steel Corporation of Balti- 
more considers the direct-arc type of electric furnace 
the most satisfactory for refining. The comment 
which I have to make is on the sentence which reads: 
“In addition, relatively little radiated heat is absorbed 
by the walls and roof, particularly if carbon elec- 
trodes are used, because they have an ‘umbrella’ 
effect that partially shades the roof and walls and 
forces the heat downward.” 

Our experience has shown that the slow oxidation 
of graphitic carbon results in graphite electrodes 
tapering very little near the bath, and the shape is 
blunt rather than sharply pointed as with amorphous 
carbons. The diameter of graphite electrodes at the 
point is much larger in proportion than the point of 
the carbon electrode for which it is substituted. 
Therefore the “umbrella” or protecting effect to the 
roof claimed for the larger-diameter carbon electrodes 
is of small advantage. During the melting-down 
period the cold scrap is dark and absorbs heat rather 
than reflects it. It is only during the refining period, 
when the metal is molten, that reflection damages the 
roof materially. The slightly increased area of the 
carbon electrodes as compared with graphite elec- 
trodes as a protective effect is so small that it is not 
worth considering. The greater distance of the arc 
from the side walls and the increased strength of the 
roof between electrode holes using graphite electrodes 
are of much greater advantage. 

If the are playing from the bottom of an electrode 
remained continually at the center, some protection 
from reflection might be experienced; but it is well 
known that the arc jumps from one point to another at 
various angles and probably 95 per cent of the time is 
plaving from the periphery of the electrode. For this 
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reason there is reflection from the arc to the roof even 
when using large electrodes. 

Experience has shown that the side walls of the fur- 
nace are damaged with large carbon electrodes in 
the holders. By using graphite electrodes the arc 
plays at a greater distance from the side walls and 
their life is increased. 

The life of the roof depends almost entirely on its 
strength between electrodes, as this is the area which 
burns out and weakens first. Using the smaller- 
diameter graphite electrode gives the greatest possible 
distance between roof holes and strengthens the roof, 
so that an increased life is the result. 

LYMAN C. JUDSON. 

Acheson Graphite Company, Niagara Falls, N. Y. 


Electrical Stress on Insulators at Strain Towers 
To the Editor of the ELECTRICAL WORLD: 

Sm: I was very much interested in the article of 
“Analysis of Insulator Practice” in the March 6 issue 
of the ELECTRICAL WORLD. On page 546 I note a para- 
graph which contains this statement: “While no com- 
pany has admitted the belief, it is likely that some are 
still influenced by the old theory, not yet disproved, that 
a dead-end point is subjected to unusual electrical 
stresses.” 

Consider the circuit formed by the strain insulators 
and conductor loop at a strain tower as shown in the 


INSULATOR STRINGS AT A STRAIN TOWER 


illustration. Assume a No. 0 conductor, 0.324-in. 
diameter and 84-in. spacing. The conductor makes 
between the two strain clamps a circular arc of one- 
third turn and besides passes through the strain clamp 
at A, which is in effect passing through a tube of iron. 
The choking effect of such an arrangement is well 
known qualitatively, but it is difficult of evaluation 
quantitatively. This effect I will dismiss with the 
simple statement that it adds to the reflecting power of 
the transition point. 
For the 60-cycle current the reflecting power of such 
a transition point is entirely negligible, but consider 
for a moment a traveling wave of high frequency run- 
ning upon the line. The reflecting power of such a 
transition point for waves of very high frequency has 
been studied rather carefully, and the effect of such a 
point is not difficult of evaluation. It is well known 
that the effect of a transition point wherein the square 
root of L/C increases is to produce a standing wave at 
‘hat point in the transmission line fed by the incoming 
raveling wave and that the reflection takes place with- 
it reversal, causing a peak of potential at or near 
ie transition point. The traveling wave may be a 
ave of voltage between the conductor and ground, 
etween the conductor and any one other conductor, 
between the conductor and the other two conduc- 
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tors, but in any case the phenomenon is the same in a 
qualitative sense. For quantitative evaluation we will 
take the wave running simply on the conductor con- 
sidered alone. 

The inductance of the one-third turn may be evalu- 
ated by means of Maxwell’s or Kirchoff’s formulas and 
for the conditions assumed is 833 CM (1 henry = 10° 
CM) with an arc length of one meter. 

The inductance of a straight conductor to a travel- 
ing wave is L = 1(4 — 2 log.”), wherein 1 is the 
length of conductor and r is the radius of conductor and 
L the coefficient of self-induction, all expressed in CM. 
For the cable under discussion per meter length this 
gives 88.6 CM. 

The capacitance between the wire and neutral per 
meter length is: 


0.0388? 
b 
1609 logic > 


(where b — distance between wires, centers and a = 
radius of conductor) 

== 633 x< 10° mif., 
and this is the same for the meter length of loop as the 
spacing does not change. : 


Summarizing: 
L = 88.6 < 10° millihenries. 
C = 8.88C10~ mf. 
L, = 833 X 10° millihenries. 
C, = 888 X< 10° mf. 


Mr. Cohen has shown’ the relations between the in- 
coming, reflected and transmitted waves at a transition 
point. 

In this case we can consider the transition point as a 
lumped inductance transition, and we have: 
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which, when the substitutions are made, gives: 
Ait As = 1.79. 


A, 

This simply means that to the normal frequency 
voltage stress on insulators in such positions we may 
have added 179 per cent of any high-frequency trav- 
eling-wave voltage that may be started on the line. As 
is well known, the effect of such combined high and 
normal frequency waves is to give a stress on the in- 
sulating apparatus equal to the sum of their individual 
stresses. Thus it will be seen that, even neglecting 
the choking effect of the iron strain clamp completely 
surrounding the conductor, the electrical duty of the 
line unit of a string of insulators in the usual strain- 
tower arrangement is greater than the duty of the end 
unit of a suspension string on the same line. I think 
the fact that the selection of an insulator string in- 
volves a careful study of the duty of the unit next the 
line is too often lost sight of. 

While the actual accuracy of such an evaluation is, 
of course, questionable, still in a general way it will 
indicate the fact that there is an increased duty placed 
on the end unit of a string in a strain position. 

W. D. A. PEASLEER, 
Electrical Engineer Jeffery-Dewitt Insulator Company, 
Huntington, W. Va. 
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Filings in Meter Avoided by Magnetizing 
After Assembly 


OQ AVOID the trouble caused by the presence of 
filings in the air gap of a meter the device shown 
here is used to magnetize the meter after assembly. 
By employing the device the meter may be assembled 





MAGNETIZING METER AFTER ASSEMBLY 


before its magnets are magnetized, and hence the mag- 
nets hold no filings to stop the free swinging of the 
moving coil. After the meter has been assembled and 
blown free from dust it is placed on the electromagnet 
and the electromagnet coils are energized from a 240- 
volt direct-current circuit for an instant. 

Orange, N. J. Victor H. Topp. 


Station Accidents Prevented by Use of 
Switch Blocks 


AFETY for central-station workmen and protection 

of equipment which is being installed or repaired 
can be guaranteed only by the enforcement of an exact 
and careful system that will affect all workmen and 
operators. Of course, the system has to be developed 
according to the needs of each station, but the main 
object everywhere is to prevent the energizing of cir- 
cuits on which men are working. In Philadelphia the 
system is briefly as follows: After an examination of 
the apparatus to be repaired the department which 
is to do the work reports to the load dispatcher the 
equipment involved, the nature of the work and its 
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probable duration. The load dispatcher determines the 
necessary blocking and enters this information on a 
permit card. He then directs the operators at all sta- 
tions involved to do the necessary blocking. The 
operator at the station where the work is done makes a 
copy in duplicate of the load dispatcher’s permit and 
gives the original to his assistant, who blocks the 
necessary equipment and hands the permit to the work- 
man. Then, assured that all stations have properly 
blocked the circuits involved, the load dispatcher directs 
the work to commence. 

Oil switches and their control switches are blocked 
mechanically. The knife switches of the control cir- 
cuit are opened and tagged with a red blocking tag. 
Potential transformer fuses are opened and tagged to 
prevent energizing the apparatus through the insertion 
of a plug in a meter receptacle. 

In one station all compartments are locked, with but 
one key to each compartment. A green indicating lamp 
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MECHANICAL BLOCKS FOR HAND-OPERATED AND 
REMOTE-CONTROL OIL SWITCHES 


which burns only when the oil switch is open is installed 
in each disconnecting-switch compartment so as to be 
visible through the wire-glass door panel. After open- 
ing the disconnecting switches red blocking tags are 
attached. Where necessary the precautions of ground- 
ing or short-circuiting are taken. 

In case more than one department is working on the 
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apparatus, separate permits are issued and separate red 

blocking tags are used. No tag is removed until all 

departments have reported “Clear” and the load dis- 

patcher orders the removal of all blocks and restores 

the equipment to service. WALTER C. WAGNER. 
Philadelphia, Pa. 


Economy Falls 11 Per Cent Whenl 
Vacuum Drops Two Inches 


LEVEN per cent decrease in economy for a drop 
of 2 in. (58.0 mm.) from the rated 28-in. (711-mm.) 
vacuum has been observed in tests on 500-kw. multi- 
stage high-pressure steam turbines. Corresponding 
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POOR EFFICIENCY RESULTS FROM LOW VACUUM 
IN TURBINE CONDENSER 


losses occur at other vacuums showing that any fall 
in vacuum is accompanied by relatively high economy 
losses. Each curve of the accompanying chart is 
plotted to show conditions that may be expected at 
different vacuums with 25 per cent to 125 per cent of 
full load on the turbine. The economy for all loads 
at 28-in. vacuum is represented as 100 per cent, while 
for a lower vacuum the percentage of normal economy 
is shown by the vertical ordinates. While some 
designs of turbine will give different results from 
those shown, they are indicative of the losses that 
may be expected in any case with poor vacuum. 
zack of vacuum not only results in loss of driving 
vower but allows the steam to become an actual drag 
in the wheel. 

Among the causes of poor vacuum are leaky condi- 
on of air pumps, turbine packing boxes and exhaust 
iping, warm or insufficient condensing water and 
cefective condenser. A small torch may be used to 
nunt leaks in vacuum apparatus as the flame will be 

awn in if held near a leak. Some condenser paint 
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should be kept on hand for stopping the leaks that 
are found. The ordinary spring gage is not reliable 
for vacuum measurement and a mercury column 
should be used. It is a fact that the vacuum can be 
roughly determined by feeling the exhaust pipe with 
the hand. A temperature of 101 deg. F. (43 deg. 
C.) corresponds to a 28-in. vacuum—30-in. (762-mm.) 
barometer—and as the normal temperature of the 
human body is 98 deg. F. (41 deg. C.) any wide 
variation from 101 deg. F. can be noticed on touching 
the pipe. THOMAS HALL. 
Ridgway, Pa. 


Arcing Rods Shorten Time of Outages 
on Transmission Line 


LTHOUGH arcing rods on transmission-line insu- 
lators do not always decrease the number of inter- 
ruptions, they do decrease the duration of flash-overs 
and thus save many insulators. When a discharge occurs 
over the horns the particular phase is automatically 
tripped and the arc is broken. The operator imme- 
diately throws the line in service and the line operates 
normally. The following table shown gives the outages 
for three years on the 66,000-volt lines of the Peninsular 
Power Company, Madison, Wis., which are protected 
with horns: 


Number of Duration of | Number of Duration of Each 
lhunderstorms Storms, Interrup- Interruption in 
in Year Hours tions Seconds 
19 1-65 + 1 
f 5 1 
20 . $-24 { ! 5 
LJ ; 
14 1-6 5 1 
* One interruption of several hours caused by tower being blown down 
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ARCING RODS AND SPECIAL CLAMP USED 
ON 66,000-VOLT LINES 


Alurninum Cab 





Section B-B 





The latest design of the rods, as shown in the accom- 
panying drawing, consists of rods and a clamp (de- 
signed by the writer) made of galvanized steel. An 
aluminum sleeve is used to protect aluminum conductors 
from possible damage that may be due to the pressure 
of the steel clamp. 

These rods have been very satisfactory and have often 
shown severe burns while the insulators were not 
damaged. HENRY H. HUunrt. 

Madison, Wis. 
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Wire Rheostat Submerged in Water for 
Testing Large Generators 


RHEOSTAT for testing generators of large size 
Fy should be constructed more substantially than the 
ordinary water barrel used for smaller machines. One 
type is described here that answers the purpose quite 
satisfactorily. For the rheostat which is shown at the 


CARRYING CAPACITY OF IRON WIRE IN AIR AND WATER 


(For German silver divide length by 1.6; for ‘‘Advance’’ wire divide by 3.8; 
for ‘‘Nichrome”’ wire divide by 7.5.) 
































. . Rating Feet in Air Rating in Feet in 
B&S Feet in Air for 11 ‘ater Water for 
Gage | per lb. (Amp.) Volts (Amp.) 110 Volts 

20 369 2.5 594 36 25 
18 232 3.6 673 51 29 
16 146 5.1 750 72 32 
14 92 fe 840 103 36 
12 58 10.1 941 145 40 
10 36 14.4 1,054 205 45 
9 33 17.2 1,103 245 47 
8 25 20.4 1,354 292 58 
COPPER-WIRE FUSES 

Wire Size, Fusing Wire Size, Fusing, 
B&S (Amp.) B&S (Amp.) 

30 10 18 80 

28 15 17 100 

26 20 16 120 

25 25 15 140 

24 30 14 160 

22 40 13 200 

21 50 12 240 

20 60 | 1 280 

19 70 10 330 
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WIRE RHEOSTATS USED IN PLACE OF WATER BARRELS 


right iron wire or other resistance wire is wound on a 
skeleton wooden frame which fits into an oil barrel. 
Such a rheostat can dissipate as much as 100 kw. pro- 
vided that a steady stream of water from a }-in. (2-cm.) 
hose is kept flowing into the barrel. It is advisable to 
provide a separate disconnecting switch and fuse for 
each barrel if several rheostats are used in parallel. For 
a fuse, copper wire may be used, the proper size for 
which may be obtained from the table given here. For 
finer adjustments of current one rheostat may be made 
with several elements of small wire, each controlled by a 
separate switch. (See rheostat at left.) 


For the coils, iron wire is cheaper in first cost, but it 
has the disadvantage of corroding quickly. Besides, the 
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resistance alloy wires can be shorter on account of their 
higher specific resistance. The table gives the length of 
iron wire necessary for certain loads at 110 volts, and 
if other metal is used the length given in the table 
should be divided by the factor shown above the table. 
Cleveland, Ohio. JAMES DIXON. 


Making Street-Light Fixtures Dust-Proof 


HE cost of cleaning globes forms a large item in the 

maintenance of street lighting. With the ordinary 
ventilated fixture, dust collects much more rapidly on 
the inside of the globe than on the outside and the 
necessary frequency of cleaning depends on this inside 
deposit. The Department of Gas and Electricity of 
Chicago has made some experiments on fixtures with 
the ventilating ducts closed in order to determine the 
economy of an air-tight fixture that would exclude all 
dust. It was found that the temperature of the lamp 
was increased only by a small percentage and that the 
life of the lamp would not be seriously diminished. 

For making the test the fixture was placed in a 
wooden box about 10 ft. (3 m.) square and 6 ft. (2 m.) 
high, painted dull black inside. By means of a fan the 
air inside was kept at a temperature of 100 deg. F. 
(38 deg. C.), which was thought to be the worst condi- 
tion possible in practice. The lamp temperature was 
measured by a thermostat placed inside the globe near 
the bulb opposite the lamp filament. 

Two fixtures were tested, each equipped with a 
600-cp. lamp. When the air ducts were closed the lamp 
temperature in a copper-jacketed fixture having two 
entrances for air and one exit rose from 335 deg. F. 
to 369 deg. F. (170 deg. C. to 187 deg. C.). In a 
cast-iron fixture having only one air duct at the bottom 
and one at the top it rose from 358 deg. F. to 364 
deg. F. (168 deg. C. to 183 deg. C). It was decided 
that this small rise in bulb temperature would not be 
accompanied by sufficient rise in filament temperature to 
shorten seriously the life of the lamp. 

As a result of the tests a number of entirely closed 
cast-iron fixtures were made and put in service. These 
have been operating only about 1,000 hours, and as the 
life of the lamps was formerly 2,200 hours, actual figures 
on lamp life are not available, but no unusually short 
lives have been noted. However, the results in reducing 
cleaning have been very satisfying. The lamps are now 
operated three months without the necessity of cleaning, 
while formerly they had to be cleaned in three weeks 
to six weeks. 

The data in this article were presented by Henry 
Nixon, Deputy Commissioner of Gas and Electricity, 
Chicago, at a recent meeting of the Chicago Section of 
the Illuminating Engineering Society. 


Trouble Caused by Sweating of Pulverized 
Fuel Bins 


ARE must be exercised when using pulverized-coal- 

burning systems to guard against moisture, since 
the fuel will absorb it readily. On one occasion the 
Milwaukee Electric Railway & Light Company found 
moisture in the pulverized coal used at its Oneida Street 
plant, and an investigation disclosed that cold air from 
an open window just above the bins caused them to 
sweat on the inside. After this window was closed 
the trouble disappeared. 














Testing and Repair of 


Switch on Circular Saw Operated 
by Knee 


WOODEN lever which can be operated by the knee 
of a workman instantly shuts off the power in case 
of emergency in a Salem (Mass.), carpenter shop. The 
handle, which is of l-in. x 1.5-in. (2.5-cm. x 3.7-cm.) 
wood, fits in an eye on the base of the frame, a }-in. 





OPERATOR’S KNEE THROWS OUT SWITCH IN CASE OF EMERGENCY 


(6-mm.) pin forming the bearing. This handle is con- 
nected to the motor switch which is mounted above. In 
case of danger or accident the operator pulls the handle 
out with his knee, which instantly opens the motor 
circuit. 


Varnish-Baking Oven Has Easy Circu- 
lation and Temperature Control 


OR baking transformers, armatures and coils an 

oven has been constructed by the testing department 
of the Sanitary District of Chicago which has ample 
room to handle the large apparatus operated by the 
company. The feature of the furnace is the easy man- 
ner in which its temperature and air circulation are 
‘ontrolled over wide ranges. When this oven was built 


n 1917 it was estimated to cost $400. The oven meas- 
ires inside 6 ft. (1.8 m.) in width, 8 ft. (2.4 m.) in 
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length and 7 ft. (2.1 m.) in height. The brick walls 
and top have a lining of hollow tile and a 4-in, (10-cm.) 
air space. Asbestos cement was used throughout the 
construction. An opening 4 ft. (1.2 m.) wide and 8.5 ft. 
(2.5 m.) high is covered by double doors of sheet iron 
with asbestos packing between the inside and the out- 
side metal plates. 

The heating elements consist of three Simplex grids 
set on the floor and inclosed in a galvanized-iron com- 
partment extending across the end of the oven. At the 
bottom of the compartment there is an opening, and in 
the top, over each grid, is set a regulating shutter oper- 
ated from the outside. The grids are connected to a 220- 
volt line by separate switches and take respectively 30 
amp., 20 amp. and 35 amp. The 20 amp. grid is gen- 
erally used to maintain a temperature of 100 deg. C. for 
baking insulating varnish. In order to bring up the 
temperature quickly when the oven is cold the other 
grids are used. The maximum temperature obtainable 
is 135 deg. C., which is employed for oxidizing core 
laminations after they have been dipped in coal oil. 

For ventilation and circulation a draft fan driven by 
a 4-hp. motor sends air downward through the grid com- 
partment. By opening a sliding door in the pipe fresh 
cold air is admitted to the oven, a shutter at the top of 
the oven allowing the used air to escape. The opening 
for cold air is rarely used except to cool the oven in case 
it is accidentally overheated. The shutters in the grid 
compartment are closed unless it is desired to operate 
without the fan. The usual practice when baking trans- 
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SECTION THROUGH VARNISH BAKING OVEN 


former coils is to close both sets of shutters and operate 
the fan for only ten minutes every hour. Small coils 
and other objects to be baked are fastened to two pipes 
which are hung from the roof of the oven. The larger 
transformers and motors are rolled in on trucks which 
are left inside during the baking. For the sake of 
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economy enough work is allowed to accumulate to fill 
the oven before baking. A transformer to be impreg- 
nated is heated to 100 deg. C. and then dipped in a clear, 
thin varnish which is at the same temperature. It is 
baked six hours at a temperature of 100 deg. C., after 
which it is given a second dipping in the same varnish. 
The third dipping is in black insulating varnish, and the 
last is in air-drying, oil-proof varnish. The transformer 
is baked at 100 deg. C. after each dipping. Trans- 
formers treated in this manner have been tested and 
have been inspected by cutting them open and the results 
have been perfectly satisfactory. Every part of the 
insulation is impregnated. F. DE MUTH, 
Sanitary District, Chicago. Testing Fryincer. 


Test Lamps Are Inclosed in Portable 
Boxes to Prevent Breakage 


Bre ¥ Y MOUNTING 
its test lamps 
in a protective box 
an industrial plant 
in Canada has been 
able completely to 
eliminate the break- 
age usually expe- 
rienced when un- 
protected lamps are 
used for test pur- 
poses. Holes are 
drilled in the sides 
of the box so that 
the lighted lamps 
may be seen from 
the outside and 
| adequate  ventila- 
tion will be ob- 
tained. The inside 
of the box is 
painted white and 
one side is removable to allow easy replacement of 
the bulbs. A leather strap fastened to the top of the 
box is used for carrying it. Series-connected 16-cp. 
carbon-filament lamps are used and protected by a fuse 
inside the box. L. E. Woon. 
Glasgow, Scotland. 
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WOODEN BOX PROTECTS TEST 
ONE SIDE OF BOX IS REMOVED 
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Simple Method for Balancing a 
High-Speed Rotor 


OR correcting an unbalanced high-speed motor the 

following “cut-and-try” method of a Western shop 
has been found satisfactory: The main difficulty in cor- 
recting a motor operating at high speed is that the 
direction in which the shaft tends to pull away from the 
true center of revolution may not be exactly toward the 
heavy spot in the rotor. For this reason preliminary 
tests with a very heavy added unbalancing weight are 
made to determine the direction in which the shaft will 
bend with regard to the weight. Before adding the 
weight a true section of the shaft must be located by 
slowly turning the rotor by hand .while holding a pencil 
on a steady rest so that its point just touches the shaft. 
If no true section can be found, a small section is made 
true. Then this section is chalked and a weight is 
fastened to the rotor which will throw the motor con- 
siderably out of balance. The motor is then brought up 
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to a speed at which vibration due to this weight begins 
to be quite noticeable. The speed is noted and the high 
spot on the shaft is marked by means of the pencil. On 
stopping the machine the pencil mark will probably be 
found not on the side of the shaft nearest the weight. 
The difference in position is noted; say, for instance, it 
is 45 deg. ahead of the weight. Then to continue the 
test this weight is removed and the motor is again run 
at the same speed and the high spot, due this time to the 
unbalance of the rotor itself, is again marked. If the 
previous run showed the mark 45 deg. ahead of the 
weight, then the second mark can be assumed to be 45 
deg. ahead of the unbalancing spot of the motor itself. 
A small balancing weight is therefore fastened to the 
motor directly opposite the place where this unbalancing 
spot is thought to be. 

If another run at the same speed shows that the motor 
has less vibration than originally, more balancing weight 
is added until with further addition of weight vibration 
starts to increase again. The same process is then fol- 
lowed on the other end of the motor. This, however, 
may not completely eliminate vibration and the opera- 
tions may have to be repeated on each end. After vibra- 
tion has been overcome at this speed the machine is 
slowly brought up to normal speed. If vibration is still 
present, the operations are repeated at a speed higher 
than the first one until finally there is no vibration at 
full speed. 

For making these corrections most high-speed rotors 
are provided with screw holes to receive headless bal- 
ancing screws. After these screws have been correctly 
inserted it is advisable slightly to mash the threads of 
the holes to prevent the screws backing out. In using 
this method it is well to keep a carefully written log 
of all observations and not to rely on memory. 

Cleveland, Ohio. JAMES DIXON. 


Special Transformer Prevents Lights 
Flickering on Direct-Current Circuit 


O PREVENT flickering of lights on a direct-current 
circuit when a load is suddenly thrown in parallel 
with them a one-to-one transformer connected as shown 
in the drawing has given good results. With this 
arrangement when the motor is connected to the line 
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ONE-TO-ONE TRANSFORMER USED TO PREVENT FLICKERING 
OF LIGHTS 


the sudden rush of current through the coil A induces 
a voltage in the coil B which overcomes the momentary 
drop in voltage across the lights caused by closing the 
motor circuit. The proper size of this transformer is 
about 15 kw. for each 75 kw. of load added by the motor. 

In investigating this voltage drop which occurs when 
a load is added to a direct-current circuit, oscillograph 
tests and mathematical calculations conducted by A. L. 
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Ellis and B. W. St. Clair of the General Electric Com- 
pany proved that there exists a drop sometimes to zero 
voltage for a very short length of time that is independ- 
ent of the size of the line wires. This explains the com- 
mon flickering of lights connected to a circuit on which 
an elevator is run even when the line conductors are of 
large size. The conclusions, which are borne out by 
experience, were that compounding the generator will 
not limit the flickering but will even tend to increase it. 
A low-resistance inductance coil in series with added 
load will improve the conditions, but the “impulse” 
transformer connected as shown here is better. 


How Factory Feeders Were Supported on 
Poles Fastened to Buildings 


Y MEANS of wooden poles fastened to the side of 

the buildings and home-made cable clamps support- 
ing three-conductor cables, 80 per cent of the cost of 
interior conduit construction has been saved in the fac- 
tories of the Simplex Wire & Cable Company and the 
Simplex Electric Heating Company, Cambridge, Mass. 
The 30-ft. (10-m.) poles carrying the 2,300-volt and 
550-volt factory circuits are fastened to the reinforced- 
concrete columns of the buildings by means of three 
l-in. (2.5-cm.) bolts through the 8-in. (20-cm.) square 
pole bases. The spans vary from 70 ft. to 100 ft. (21 m. 
to 30 m.). The cables were specially designed for this 











FIG. 1—W0O0OD POLES FASTENED TO BUILDING AND CARRYING 
2,300-VOLT AND 550-VOLT FACTORY CIRCUITS 


service, the 2,300-volt run shown in Fig. 2 consisting of 
three No. 2 (34-sq.mm.) copper conductors surrounded 
by a vs-in. (2.4-mm.) wall of varnished cambric in each 
case, with jute filling. Outside this is a w-in (1.6-mm.) 
varnished-cambric jacket overlaid with a ts-in. jute serv- 
ing and an armored covering of No. 8 (8.4-sq.mm.) gal- 
vanized-iron wire. This cable weighs about 6 lb. per 
foot (9 kg. per m.), or about 2 lb. (3 kg.) less than a 
lead-covered cable to give equivalent service, and sec- 
tions which have been in service outdoors above the fac- 
tory for about seven years have given no trouble from 
moisture. 

The supporting of these cables is effected by special 
clamps built by the company engineers. These clamps 
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are from 14 in. to 16 in. (50 cm.) long and consist of 
steel hydraulic pipe sawed in halves. The halves are 
gripped around the cable armor by steel straps, bolted 
together at their ends. Four straps are provided for 
the clamp in the foreground of Fig. 2, the end straps 
being extended to receive an iron shackle looping 





FIG. 2—-METHOD USED TO SUPPORT WIRE-CLAD THREE- 
CONDUCTOR CABLES BY SPECIAL CLAMPS 


through a turnbuckle, which in turn is fastened through 
the crossarm of the carrying pole. The steel sleeve or 
sawed pipe sections are ridged to prevent the straps 
from slipping. The strain upon the cable is equalized 
by turning the straps at different angles and by the 
liberal length of the clamping sleeve. The armor of all 
overhead cables is grounded. An extra length of cable 
is shown at the cross-arm in Fig. 2 for future use in con- 
nection with sectionalizing switches if desirable. It is 
estimated that this overhead construction cost less than 
20 per cent of the expense which would have been 
entailed had interior conduit been used. Besides, it was 
objectionable from an insurance standpoint to install 
circuits operating at 550 volts and 2,300 volts inside 
the building. 


Restoring Worn Batteries by Repeated 
Charge and Discharge 


EAD storage batteries that have deteriorated some- 
what can usually be restored to some extent by 
repeated charge and discharge at full rate, using the 
same source of current and resistance that is used for 
charging. Low-voltage batteries of 6 volts or 12 volts 
are usually charged through a bank of lamps, but very 
few electricians discharge them at the proper rate, 
because they cannot find suitable resistors of sufficient 
capacity and reasonable price. However, special resist- 
ance is not necessary. By reversing the battery termi- 
nals and allowing the line current to flow in the reverse 
direction the lamp bank used ordinarily for regulation 
may be used for discharging. The lamps will have the 
sum instead of the difference of the line and battery 
voltages impressed on them and will burn very brightly, 
but 110-volt lamps on a 110-volt circuit with a 6-volt 
battery will not be damaged. The discharge current will 
increase over the charging current in the ratio of the 
increased lamp voltage, and it may therefore be neces- 
sary to cut out a few lamps. Of course, energy is taken 
from the line at the same rate as for charging, but the 
saving of investment, time and space, ease of operation 
and accuracy of control overbalance the cost of energy. 
Chicago, IIl. E. E. GEORGE. 











Central Station Service 


A Department Devoted to Commercial Policy 
and Management Topics, Including Methods of Increasing the Use 
of Electric Light, Power and Heat 














How Securities of One Utility Are 
Maintained at Par 


N THE March issue of Wire and Pipe, the house organ 

of the Union Electric Light & Power Company, St. 
Louis, Mo., mention is made of the fact that any stock- 
holder can dispose of his holdings through the company 
for their par value. During a period of sixty days 
ended in February thirty-four stockholders brought 602 
shares of stock to the company for resale. Most of these 
stockholders were heavy taxpayers who wanted to sell 
their holdings in order to purchase bonds which, though 
they bear less interest, are tax-free. 

The company’s security department resold the 603 
shares to 144 new investors. These were mostly people 
with comparatively small incomes, for whom the 7 per 
cent dividend on the company’s stock is tax-free since 
it is not subject to the state income tax and the com- 
pany pays the 4 per cent normal federal income tax. 
The company was compensated for its part in the trans- 
action by getting 144 customer partners in place of 
thirty-four. This policy of the company seems to pro- 
tect its stockholders adequately and makes it virtually 
impossible for a broker to obtain its stock at less than 
par value except possibly through exchange for inferior 
stocks. 


Important Points in Selling 
Electric Ranges 


ERE are a number of selling points for electric 
ranges, given by M. C. Osborn, a heating expert of 
New Britain, Conn.: 

First—Get the co-operation of the whole central- 
station force, for the sake of the service; in other 
words, sell to them first. 

Second—If range and water-heater salesmen are em- 
ployed, sell to them before sending them before the 
public. 

Third—Make installations at “‘a price” in each neigh- 
borhood or in each block. These installations, if properly 
installed, will prove to be your best salesmen. 

Fourth—Office demonstrations are necessary for the 
purpose of selling during the pioneer stages. Home 
demonstrations become unnecessary after a number of 
users are on the line. 

Fifth—Newspaper advertising has been found to be 
most productive in obtaining results and is less expen- 
sive in the end. Other forms of advertising should be 
used, however, in the shape of personal letters, manu- 
facturers’ literature and “follow-up” advertising. 

Sixth—Time payments, with a price for old equip- 
ment, have proved effective. 

Seventh—Special campaigns controlling the price, 
such as sales in the winter months to keep the operating 
department employed during the entire year should be 
instituted. 
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No minimum for this service is necessary, as it has 
been found in the sale of 2,500 ranges and 1,700 water 
heaters that the purchasers are the best satisfied of 
all consumers, 


How Light Bills Are Used to 
Promote Good Will 
By J. LIGHTBODY 


F THERE is one communication from a public utility 
“which the customer reads, it is the monthly bill. 
Advantage is taken of this fact by the British Colum- 
bia Electric Railway Company, Ltd., Vancouver, B. C., 
to print a special message to customers on the backs 
of its monthly bills. These messages or talks cover 


If the Coal Dealer Sold Service 


We do not sell current; we sell service. 
That sounds odd doesn't it? 


Well, suppose the coal desler sold service 
instead of coal, he would tend to your furnsce 
and your range, teke away the ashes ond clean 
the flues. You would buy so much heat. 


Now you buy so much light, although you 
pay according to the current you contune. Put 
the service is performed for you by this company 
at the substations and power plants. 


That is what we want to give you - efficient 
service. It is the aim of this company to have 
none but satisfied customers. No matter what it 
is, if you have « griavence, or are dissatisfied 
about your bill or do not understand our rates, 
please come in and see us or write us about it. 


Tf you have any suggestions to make, wea will 
gladly avail ourselves of them as our aim is 
constantly to improve our service to you as fast 
as the development of science «nd humen ability 
permit. 


B. C. Slectric Railway Company 


This is No. 2 of a Series of 
Talks on Electric Service. 


ONE OF THE SEVERAL FORMS OF MESSAGES TO CUSTOMERS 
PRINTED ON THE BACK OF MONTHLY BILLS 


such subjects as complaints that may arise, an explana- 
tion of the company’s service under the title “If the 
Coal Dealer Sold Service,” an advertisement of house- 
hold labor-saving devices, an explanation of the reasons 
for larger lighting bills in the winter than in summer, 
and a defense of good lighting. 

Eight of these talks have been prepared to date, and 
the company feels that the plan has proved so satis- 
factory that the practice will be continued. 
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Revenue and Load Furnished by the Home 
| Electric Refrigerator 


~LECTRICALLY driven domestic refrigerating 
machines have been found to represent a class of 
central-station business which will increase revenue per 
kilowatt of demand and improve the load factor without 
increasing investment in lines, transformers, meters, etc. 
Furthermore, the use of this +-hp. device has a ten- 
dency to shift the residential peak from winter to 
summer, as shown by the following table of residen- 
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KILOWATT-HOURS REQUIRED TO REPLACE ICE BY 
MECHANICAL REFRIGERATION 


These curves were obtained from the use of ice and electric 
refrigeration in a high-grade 175-lb. stock refrigerator box. The 
temperature in the food compartment was from 50 deg. to 60 deg. 
with ice and 44 deg. to 48 deg. when the refrigerating machine 
was used. 


tial kilowatt-hours consumed per month for the aver- 
age home in which a refrigerating machine is likely 
to be installed: 


Lighting Refrigeration Total 
\verage summer months... 20 90 110 
\verage winter months.... 42 20 62 


Records of numerous refrigerating installations show 
that the July and the August consumptions usually 
ary from 80 kw.-hr. to 100 kw.-hr. in the average 
iome, with an occasional machine running up to 125 
‘w.-hr. or 150 kw.-hr. The machines are often shut 
down for two or three months in winter, but if the 
efrigerator box is placed where the room temperature 

over 60 deg. F. (15 deg. C.) the machine will 

e used to some extent throughout the year. 

These refrigerating machines will consume an aver- 
re of 550 kw.-hr. or more per year, which at 5 cents 

r kilowatt-hour will amount to an annual revenue 

$27.50 per machine. Several cities now have 100 
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to 300 of these machines in service, and in view of the 
present development of the business it is not unrea- 
sonable to expect soon as many as 1,000 machines on 
the lines of a single company. 

Residential customers are not the only “prospects” 
for these machines. Electric refrigerating machines 
can also be used to build up the revenue from rural 
lines. In outlying districts, where the electric rates 
are usually higher than in the cities and the delivery 
of ice is more uncertain, the use of the refrigerating 
machine has a field even in temperate climates but 
more especially in the warm zones. 

This information, compiled by H. L. Lincoln, sales 
engineer of the Isko Company, Chicago, was presented 
before the convention of the Oklahoma Utilities Asso- 
ciation at Oklahoma City, Okla. 


Cost of Furnishing Rural Service 


T IS generally agreed that the cost of supplying rural 

electric service is usually made up of the following 
items: (1) Fixed charges, including maintenance, taxes 
and insurance; (2) service, including cost of energy 
supplied, meter reading and billing, and service to cus- 
tomer. 

The farmer usually finances the entire cost of the 
necessary line extension, the transformer and the sec- 
ondaries serving him. Consequently there will be no 
interest on investment and no depreciation. 

A well-constructed line of 30-ft. (9-m.) Northern cedar 
poles and not less than No. 6 (13.3 sq.mm.) copper wire 
will probably last for from fifteen to twenty years. This 
may vary in different localities, owing to soil conditions, 
storm centers, etc., but, as based on the experience of 
an Ohio company, it costs 5 per cent of the original cost 
of such a line to maintain it properly. If the company 
owns the line, taxes and insurance against liability, etc., 
amounting to about 2 per cent, must be added. This 
makes a fixed charge of 7 per cent against the cost of 
giving service, or $70 per year per $1,000 worth of line. 

Records of twenty-five farmers near Sidney, Ohio, 
taken over a period of a year, show an average use of 
30 kw.-hr. per month. If this energy is sold to the 
farmer and metered on his premises, there will be the 
following service cost to supply each farmer, in addi- 
tion to fixed charges: 


276 kw.-hr. core loss of 2-kva. transformer at 3 cents 
per kilowatt-hour, delivered............ecceeeee $ 8.28 





Meter: Seni AR) DE a 6.6 ciscecscctsistiguankame 1.20 
Service to customer, such as driving out and fusing 
up transformers after a storm...........50006: 6.00 
Energy consumption, 360 kw.-hr., at 3 cents per kilo- 
WOES v0 a dinses kodak A meee Set ea ae aoe 10.80 
Total service cost per customer per year.......... $26.28 


On a 1-mile (1.6-km.) line costing $1,000, and to 
which four farmers are connected, the total annual 
central-station cost, based on the foregoing assumption, 
would be as follows: 





Seven per cent maintenance charges............... $ 70.00 

Service charges, $26.28 per customer.............. 105.12 
Actual cost of supplying 1,440 kw.-hr. to four 

TRUE ocr cnacad shee eee cee ke enmaaeind $175.12 


This is equivalent to $43.78 per year per farmer, or 
$3.66 per farmer per month, as the actual cost of sup- 
plying the service. On the basis of this cost of service 
a central station would be fairly well protected with a 
rate of $1 per kva. of rated transformer capacity (mini- 
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mum $2) plus 10 cents per kilowatt-hour. Under the 
conditions outlined above this schedule would make the 
four customers’ individual monthly bills be $5, made up 
of a service charge of $2 and an energy charge of $3. 

This would leave a profit of $1.84 per month, but if 
the consumption per customer averaged only 10 kw.-hr., 
there would be a loss of 0.66 cent per customer per 
month. Under this rate it therefore behooves the cen- 
tral station either to insist on at least four customers 
per mile of lines (estimated to cost $1,000) or else to 
raise the fixed charge per customer to a point where 
it would be protected against loss by non-use of service. 
However, if profit is to be made off rural business it is 
necessary to educate customers to the use of all avail- 
able energy-consuming devices. 

This information was presented by D. O. Vaughn, 
manager of the Sidney (Ohio) Electric Company, before 
a recent meeting of the new-business corporations com- 
mittee of the Ohio Electric Light Association at Dayton. 


Baltimore Company Modifies Plan 
for Retiring Employees 


OUR important changes have been made by the 

Consolidated Gas, Electric Light & Power Company 
of Baltimore, Md., in the plan for the retirement of 
employees, known as its pension system, which was 
established in 1912. These changes are as follows: 

1. The period of service is reduced from twenty to 
fifteen years in case of physical disability which pre- 
vents a continuance of employment. 

2. The minimum allowance is increased from $15 to 
$20 per month. 

3. The basis upon which the pension allowances are 
figured now provides for the use of the average pay for 
the last five instead of ten years preceding retirement. 

4. Monthly allowances will hereafter be figured on 
the basis arrived at by the provident committee of the 
company at its meeting on Feb. 13. This provides for 
a readjustment of the amounts paid to the men so that 
their allowances will be increased in accordance with the 
increases in average wages paid for the five-year period 
ended Dec. 31, 1919. The management makes this 
change to offset the high cost of living. 

On the present retirement roll there are forty-one 
men, nine of whom are among the original twenty-six 
retired on March 1, 1912. During the eight years the 
plan has been in force, seventy-one employees have been 
retired and the company has paid to them a total of 
$106,543.82, which is an average of $13,317.85 a year. 
At the close of the year 1919 the roll carried forty-three 
names. Since that time two deaths have been reported, 
reducing it to forty-one names. It is estimated that the 
pensions during 1920 will amount to about $22,000. 

The following letter received from the oldest employee 
on the retired list is typical of many which show how 
the company’s policy is appreciated: 

Your very kind communication of the 24th inst., inclosing 
check, duly received, informing me that the province com- 
mittee of the company had increased my pension allowance. 
I can hardly express myself as to your kindness and gen- 
erosity in this matter. At my age, eighty-eight years, it is 
so helpful, and I can never be sufficiently thankful and 
grateful. 

I beg you, gentlemen, to accept my everlasting thanks 
and gratitude; your kindness and liberality will ever remain 
with me and be in my recollection. With my best wishes 
for the success and prosperity of the company and good 
health of you all, my good friends, I am ever yours 
faithfully, RICHARD N. BOWERMAN. 
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Normal Reserve of Supplies Is Not 
Improper Hoarding 


By “KASANDRA” 


OARDING, like profiteering, is an invidious word, 

and no central station likes to be accused of con- 
duct that is contrary to public policy. Now, it is clearly 
the duty of each central station to keep on hand an 
adequate supply of coal, of lamps, of copper and cables, 
of meters, of fuses and of supplies in general. An ade- 
quate supply means enough not only for normal needs, 
but for emergencies. What is the difference between 
this and hoarding? Hoarding and saving are, according 
to the dictionary, almost synonyms. What therefore 
is the test as to whether saving or laying in supply for 
emergencies is good management or is immoral hoard- 
ing? 

Is not the answer that wise saving and the laying 
in of an adequate supply is praiseworthy, and, on the 
other hand, is it not time to realize that the bad kind 
of hoarding punishes itself and that laws to punish 
hoarding are unnecessary evils? 

If an individual or company lay in a stock when sup- 
plies are scarce and prices high and then does not use 
this stock, it naturally is the one to suffer. If it dis- 
poses of its stock at its cost (the cost in this case is 
high), its hoarding has done no harm. If it disposes of 
its stock at a loss after the emergency has passed, it 
suffers a loss. The only question is as to whether any 
additional punishment is needed besides the loss which 
is inherent in improper hoarding. 

Sometimes we have the case of the man or company 
who buys at low prices and hoards until the prices are 
high, then makes a profit. Is not this, however, an 
entirely legitimate profit? The man who buys at low 
prices sustains the market when it is weak and prevents 
the low prices stopping production altogether, and this 
alone helps diminish scarcity later. 

Then when the emergency and scarcity come the 
hoard is placed on the market and prevents prices going 
higher and also prevents still more scarcity. The man 
who hoards and makes a profit does a great public serv- 
ice because, whether he uses his hoard himself or 
whether he sells it, he provides a supply at the time 
of scarcity instead of demanding a further supply for 
himself, as he would surely be entitled to if he had not 
hoarded. He has made a profit, but only because he was 
wiser than his fellows, and in any case he has done the 
public a service which his fellows have not done. 

The importance of saving and preparing for emer- 
gencies by hoarding supplies of coal and lamps and 
meters and all supplies is so much the duty of central 
stations that we should all be very careful to educate 
ourselves and the public to the idea that wise hoard- 
ing is always proper. Hoarding supplies which we use 
or which we put on the market at times of scarcity 
is always proper. 

The only improper hoarding is to lay in supplies at 
high prices, and not use them, perhaps later disposing 
of them at a loss. This kind of hoarding punishes itself 
because the man or company that commits it loses 


money. 

If, however, there is any attempt by a law or by 
public sentiment to forbid or even discourage hoarding, 
the result is that wise saving and hoarding is discour- 
aged and the public is injured. 
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Generators, Motors and Transformers 

Mechanical Design of Large Turbo-Generators.—M. 
A. SAVAGE.—It is said that one pound of material in the 
present 5,000-kw. turbo sets does the work required of 
five pounds in the first 5,000-kw. set built in this 
country. Stator construction has reduced itself to the 
simplest form as the requirements of rigidity, light 
weight and flexibility are best fulfilled by such a design. 
However, high speeds and increased capacities have in- 
troduced real difficulties in the construction of rotors. 
The centrifugal stresses have necessitated the use of a 
solid forged rotor, and in the largest machines it has 
been desirable to use a three-piece rotor because of the 
great length and weight of a solid one-piece forging. 
Ventilation, which is of prime importance in the modern 
turbo-generator, is briefly referred to in this article.— 
General Electric Review, February, 1920. 


Three-thousand-Volt Motor-Generator Sets.—DaAavip 
HALL.—These motor-generator sets were built for use 
on the electrified systems of the Chicago, Milwaukee & 
St. Paul Railroad. Each set consists of a 2,800-hp., 
three-phase, 60-cycle, 2,300-volt, 514-r.p.m. synchronous 
motor which drives two direct-current, 1,500-volt, shunt- 
wound, commutating-pole, compensated generators, the 
armatures of which are connected in series to give 3,000 
volts. The motor is installed between the two generators, 
with one exciter for the motor and one for the generat- 
ors, all mounted on the same shaft. It is said that the 








OSCILLOGRAM OF SHORT-CIRCUIT TEST AT 3,000 VOLTS 


success of high-voltage direct-current equipment may be 
held to hinge upon commutation. Consequently in the 
design of these generators great care was exercised to 
embody every feature that would assist in the obtain- 
ing of inherently good commutating characteristics. In 
evere short-circuit tests the current is reported to 
have reached values of twenty times normal without 
flashing over. The photograph shows what took place 
n one of these tests in which the generators operating 
it 3,000 volts were short-circuited with no resistance in 
he external circuit except the necessary connections 
nd circuit breaker, representing the greatest shock 
hat it was possible to impose upon the generator. The 
scillogram shows that from the moment of short cir- 


cuit the current increased at the rate of about 1,250 
amp. every thousandth of a second, reaching 5,000 amp. 
in 0.004 second, 10,000 amp. in 0.010 second, and a final 
current of 13,000 amp. in about 0.020 second. The 
circuit was completely opened in one-tenth of a second 
from the time of closing. Oscillograms of further tests 
are shown in the article—Electric Journal, January, 
1920. 


On the Origin of Certain Accidents and Breakdowns 
in Electrical Machinery.—C. W. WoRRAL.—In citing a 
number of cases where severe breakdowns followed care- 
lessness in construction, use of low-grade insulating ma- 
terial and apparently insignificant faults of design, the 
author urges the necessity to study during operation the 
condition of insulation in electric machinery, and if a 
fault occurs, not merely to repair it but to seek its 
origin and get to the root of the trouble, thus prevent- 
ing a recurrence.—Revue Générale d’Electricité, Nov. 
22, 1919. 

A High-Current Transformer—A furnace trans- 
former of remarkable proportions has recently been 
built by the Brown-Boveri Company. The transformer 
is rated at 15,300 kva. at a primary voltage of 20 kv. 
and gives a secondary current of 52,000 amp. A photo- 
graph of this transformer is exhibited which clearly 
shows the peculiar arrangement of the secondary wind- 
ings, whereby eddy-current losses are cut down and re- 
actance drop is kept at a few per cent. The windings 
are reinforced by sturdy coil-spring clamps, enabling 
the entire winding to be slipped off the core for re- 
pairs.—Elektrotechnische Zeitschrift, Nov. 6, 1919. 


Lamps and Lighting 


Modern Street Lighting. —How to obtain the best light 
with the minimum of expenditure is considered in this 
article. Distribution curves of sources of light of good 
character are considered in connection with the dis- 
tribution obtained in the street under different condi- 
tions of spacing.—London Electric Times, Jan. 5, 1920. 

Application of Industrial Lighting Codes.—This 
article contains a rather complete statement of the state 
lighting codes as well as the federal regulations govern- 
ing the lighting of shipyards, arsenals and other gov- 
ernment properties which were established during the 
war. The state codes which are included are Wisconsin, 
New York, New Jersey and Pennsylvania. These codes 
are considered with special reference to the recent 
progress which has been made and include extensive 
discussions.—Transactions J]. E. S., Dec. 30, 1919. 

Some Notes on Lighting in the Textile and Clothing 
Industries.—J. S. Dow.—In textile industries, as in 
others, the fundamental principles of good lighting are: 
(1) Sufficiency of illumination on the work; (2) rea- 
sonable constancy and uniformity of illumination over 
the area of work; (3) the placing or shading of sources 
so that the light from them does not fall directly on 
the eye of the worker, either when engaged on his work 
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or when looking horizontally across the workroom; (4) 
the placing of lights so as to avoid inconvenient extrane- 
ous shadows on the work. In view of the fact that it is 
important to match colors in textile industries the 
writer advocates the greater use of artificial daylight. 
A chart is given showing the distribution of energy 
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DISTRIBUTION OF ENERGY IN THE VISBEE SPECTRA; CURVE “B”’ 
IS THE SHERINGHAM DAYLIGHT 


in the visible spectra of various illuminants compared 
with that of the “Sheringham daylight.” It is said 
that with the Sheringham artificial daylight either 
north white skylight, blue skylight or diffused sunlight 
can be imitated.—London Electrician, March 5, 1920. 


Generation, Transmission and Distribution 

Electric Extra-Pressures and Systems of Protection. 
—L. LOMBARDI.—In the present article the results of 
the experiments made by the aid of an artificial line 
upon the Campos and Petersen dischargers are reported. 
The Campos system has shown itself efficient in the 
case of traveling waves with a steep front of short wave 
length; for long waves the protection was found in- 
sufficient. The two systems of Petersen dischargers 
gave quite satisfactory results, especially the second, in 
which both resistance and inductance are inserted be- 
tween the neutral point of the main and the ground, the 
inductance being so chosen as to furnish a lagging cur- 
rent equal to the leading current due to the capacity of 
the line.-—Science Abstracts, Section B, Dec. 30, 1919. 
(Abstracted from Elettrotecnica, Oct. 5, 1919.) 


The Development of Electric Supply to Textile Mills. 
—W. BROWNING.—A general discussion of the advan- 
tages of electric drive, consideration of the problem 
whether or not to electrify the mills, and in case of 
electrification whether power should be generated at 
the plant or purchased.—London Electrician, March 5, 
1920. 

Electric Power Supply of Southern Textile Mills.—J. 
E. SIRRINE.—In twenty years the number of mills in 
the Carolinas, Georgia, Alabama and Tennessee has in- 
creased 311 per cent, and in the past ten years alone 
this increase has been 43 per cent. The writer gives 
information concerning the hydro-electric generating 
plant furnishing the energy for the textile mills. The 
aggregate of the hydro-electric plant in this vicinity is 
500,000 kva. and steam auxiliary stations are rated at 
150,000 kva., making a total developed capacity of 650,- 
000 kva. The power companies own undeveloped water- 
power sites with a probable aggregate capacity of 450,- 
000 hp.—Mechanical Engineering, March, 1920. 

Water Power of the World.—A general survey of the 
water-power situation in Europe with a special refer- 
ence to recent installations and present projects. An 
interesting table assigned to French sources gives the 
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following figures to indicate the approximate potential 
water-power resources of the different countries in 
Europe: Great Britain, 963,000 hp.; Germany, 1,450,000 
hp.; Switzerland, 1,500,000 hp.; Spain, 5,000,000 hp.; 
Italy, 5,500,000 hp.; Sweden, 6,750,000 hp.; Norway, 
7,500,000 hp.; France, 9,000,000 hp. It is claimed, how- 
ever, in Italy that Italian resources have been increased 
to the value 7,500,000 hp. on account of the territory 
taken from Austria-Hungary during the war.—Beama, 
January, 1920. 


How Bituminous Coal Can Be Safely Stored.—H. H. 
STOEK.—A careful discussion of the best methods of 
storing various kinds of bituminous coal with special 
reference to fire risk. Special consideration is given to 
the advisability of choosing the ground properly and to 
the question of whether or not to segregate coal of dif- 
ferent sizes.—Coal Age, March 18, 1920. 


Traction 


Some Methods of Regenerative Braking in Alternat- 
ing-Current Traction—L. MONATH.—After some intro- 
ductory remarks touching upon the development of re- 
generative braking, the author describes in detail the 
systems employed by the Allgemeine Elektricitats- 
Gesellschaft and by Oerlikon. A critical comparison of 
these two systems leads to the conclusion that the A. 
E. G. method of letting some of the driving motors feed 
back into the supply system as a separately excited gen- 
erator is electrically the superior one, since it permits 
regeneration with a remarkably high power factor and 
therefore gives high efficiency. Direct measurements 
made by the author indicate that up to 70 per cent of 
the braking energy may be utilized in form of feed-back 
power. The Oerlikon method, which is based upon the 
Behn-Eschenburg patents, has, however, the advantages 
of greater simplicity and a better utilization of the full 
motor capacity.—Elektrische Kraftbetriebe und Bahnen, 
Oct. 4, 1919. 


Last Stand of the Reciprocating Steam Engine.—A. H. 
ARMSTRONG.—It is said that the reciprocating steam 
engine is gradually disappearing from the industrial 
field, and indications point to a similar movement in the 
propulsion of ships. The ‘author foresees an era of 
electrification in the steam-road field as the trend of 
real progress. The success of the Chicago, Milwaukee 
& St. Paul Railway electrification warrants the belief 
that this method of haulage could be used to advantage 
beginning with terminals, mountain grades and con- 
gested districts. Although treated in a broad way, the 
recommendations may be well applied to specific cases 
where roads are confronted with heavy expenditures 
for improvement of existing facilities. A table gives the 
possible saving by this electrification as follows: Total 
ton-miles with steam, 1,215,400,000,000; reduction by 
electrification, 146,000,000,000; total ton-miles with 
electricity, 1,069,400,000,000; kilowatt-hours at 40 watts, 
42,776,000,000; coal on basis of 23 lb. per kilowatt-hour, 
53,500,000 tons; equivalent railway coal, 1918, 176,000,- 
000 tons; saving by electrification, 122,500,000 tons. 
Other important electrifications of railways are also 
discussed. Paper presented at Schenectady Section, 
A. I. E. E., Feb. 20, 1920. 


Cog-Wheel Drive for the Berlin Rapid Transit.—E. C. 
ZEHME.—lIt is proposed to electrify the main local rai!- 
way lines of Berlin in order to take care of the steadily 
increasing traffic. The plan calls for utilization of pres- 


ent rolling stock, with the addition of powerful electric 
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locomotives. It has been suggested that the use of cog- 
wheel drive for a distance of 150 yd. to 200 yd. (140 m. 
to 180 m.) immediately outside the stations would make 
it possible to speed up acceleration so that a maximum 
of forty-five trains per hour could be reached without 
surpassing safe limits of maximum velocity. The 
author criticises sharply the whole system of using elec- 
tric locomotives for local traffic and emphasizes in par- 
ticular the serious practical difficulties of the proposed 
high-speed cog-wheel system. Instead of this the use 
of ordinary motor cars, whereby the driving force may 
be distributed over the entire length of the train and 
the natural frictional adhesion will be sufficient to insure 
satisfactory acceleration, is recommended.—Elektro- 
technische Zeitschrift, Nov. 6, 1919. 





Installations, Systems and Appliances 

Large Outdoor Switches and Transformers.—S. Q. 
HAYES and W. A. CoATEsS.—Attention is called to the 
fact that until recently outdoor substations were in use 
in America only, but recently the first outdoor oil-switch 
equipment has been installed in France, Italy and Spain, 
on the Las d’Oo 120,000-volt project, the Pescara 80,000- 
volt plan and the Cataluna scheme respectively. Other 
installations at these voltages are also in course of 
building.—London Electrician, Feb. 20, 1920. 

Electric Steel Furnaces of the Induction Type.—JEAN 
ESCARD.—Furnaces of the resistance and arc types must 
be supplied with a very high current at a low voltage 
—3,900 amp. to 5,000 amp., at 50 volts or 60 volts. In 
the induction type of electric furnace the molten metal 
constitutes the secondary of a transformer, and although 
the current in this single-turn secondary may be of the 
order of several thousand amperes, the primary wind- 
ing usually is fed at 4,000 volts to 6,000 volts and the 
furnace takes a primary current of about 200 amp. or 
300 amp. Such furnaces are now built for capacities 
of up to 30 tons. The power consumption is about 400 
kw. for a 3-ton furnace, 600 kw. for a 5-ton furnace and 
800 kw. for a 7-ton furnace. To avoid excessively law 
power factor, frequencies down to 5 cycles or even 3 
cycles are employed. The author describes and dis- 
cusses in detail the many types of induction furnaces 
which have been developed in Sweden, France and Ger- 
many. These, although similar in principle, differ con- 
siderably in detail. Special attention is given considera- 
tions of output, and an analysis is made of power con- 
sumption and cost of operation.—Revuve Générale d’Elec- 
Dec. 13, 1919. 
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Electrophysics and Magnetism 

Frequency Transformation.—In an invention of Ernst 
F. W. Alexanderson a method of transforming an alter- 
nating current of a given frequency and of utilizing the 
current thus transformed for radio purposes is involved. 
This scheme is described by the use of a diagramatic 
representation.—Wireless Age, January, 1920. 

Thermo-Electric Force of Some Alloys.—M. A. Hun- 
TER and J. W. BAconN.—The authors have previously 
reported on the electrical resistivities of some binary 
and ternary alloys of iron, nickel and copper with 
chromium and manganese. They now study the thermo- 
electromotive forces of these alloys at different tempera- 
tures up to 900 deg. C. Some very useful alloys for 
thermocouples were found.—Engineering and Science 
Series No. 11, Rensselaer Polytechnic Institute. 

The Algebra of Ionic Valves.—W. H. Eccires.—This 
paper may be characterized as one suitable to be used 
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as a general introduction to the theory of vacuum 
valves, considering both the two electrode and three 
electrode tubes.—London Electrician, Feb. 13, 1920. 


Electrochemistry and Batteries 

Bronze Plating—F. C. MATHERS and STANLEY 
SOWDER.—Bronze, a copper-tin alloy, can be plated or 
electrodeposited from the oxalates of copper and tin 
dissolved in ammonium oxalate or from a mixture of 
potassium copper cyanide, potassium stannate, potas- 
sium cyanide and potassium hydroxide. The bath con- 
taining cyanide is better. A careful adjustment of the 
relative quantities of copper and tin in the baths is 
necessary. Most trouble is caused by the poor corrosion 
of the bronze anodes.—Paper presented before Amer- 
ican Electrochemical Society, Boston, April 8, 1920. 

Hydrogen Ion Concentration in Dry Cells—H. D. 
HOLLER and L. M. RITCHIE.—Measurements were made 
of the potential of a manganese dioxide electrolyte pre- 
pared from certain manganese ores, or a chemically pre- 
pared manganese dioxide mixed with fine Acheson 
graphite. The object was to test these various ma- 
terials and the relation of their potentials to the con- 
centration of hydrogen ions in the solution in contact 
with it. It was found that this potential was, in the 
case of the native ores, a logarithmic function of the 
hydrogen ion concentration; in the case of the chemi- 
cally prepared oxide there was no such relation. The 
cause of this difference is not investigated or discussed. 
In the case of using the native ores logarithmic re- 
lation referred to serves partly to explain variations in 
the open-circuit voltage and polarization with time.— 
Paper presented before American Electrochemical So- 
ciety in Boston, April 8, 1920. 


Units, Measurements and Instruments 

The Induction Meter.—E. BIFF1.—The induction elec- 
tric meter is the alternating-current meter most in use. 
The author has, therefore, studied the theory and con- 
struction of such meters. The influence of the distance 
between the magnetic poles of the pressure and current 
electromagnets and the braking effect upon the revolv- 
ing disk due to the magnetic fluxes generated by them 
are especially considered. Since the variations of pres- 
sure and frequency affect the accuracy of the apparatus, 
the author thought out a device for diminishing these 
errors. This device consists in allowing the flux gen- 
erated by the pressure coil to pass through a magnetic 
shunt, an adjustable part of it being highly saturated, so 
that the reluctance of the shunt increases when the pres- 
sure increases or the frequency diminishes. Means for 
obtaining the exact phase displacement of 90 deg. be- 
tween the pressure and the magnetic flux generated by 
it, as well as the means to annul the breaking action of 
the current coil flux, are described. A new shape of 
induction meter embodying all the improvements was 
constructed by the author. This meter allows of obtain- 
ing a maximum error of + 3 per cent when the power 
varies between 1 per cent and 150 per cent of the maxi- 
mum, the power factor between 1 and 0.25, and the pres- 
sure and the frequency between 15 per cent of the 
normal value. The driving torque at full load was 6 gm.- 
cm. for an aluminum disk weighing 25 gm. and 10 gm.- 
em. for a disk weighing 40 gm. The pressure circuit ab- 
sorbs 1 watt. The minimum load that will start the 
meter is some thousandths of the full load.—Science 
Abstracts, Section B, Oct. 31, 1919. (Abstracted from 
Elettrotecnica, Aug. 25 and Sept. 5, 1919. 
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with a rush and jobbers are 

besieged for materials. Much 
activity is noticed in New England, 
in the South and in the West. Ship- 
building is to be renewed in the 
Northwest. Timely rains and better 
labor conditions are reported from 
San Francisco. Greatly increased 
lumber production has been brought 
about in the South. Everywhere 
dealers are clamoring for material. 


Gwin building has commenced 


JOBBERS’ hopes for a banner month 
of April have been damped by the 
harbor strike in New York and by 
the switchmen’s strike in Chicago. 


BotH a freight and an express 
embargo have been declared at Chi- 
cago, where six weeks’ accumula- 
tions of shipments are piled up. 


OWING to the continued shortage 
ef small motors, two different inter- 
ests are reported as seeking large 
factory space in Ohio and Wiscons:n 
for manufacture of motors. 


CONDUIT manufacturers are not 
all in accord with price advances. 
Only one has so far issued card 45, 
showing an increase of eight points 
over No. 44. Conduit fittings are re- 
ported as being next in line for an 
advance in price. 


PORCELAIN knobs, tubes, etc., have 
again advanced in price. The lat- 
increase is 30 per cent, and 
manufacturers will accept orders 
subject only to mill conditions. 


est 


ELECTRIC ranges have sold par- 
ticularly well during the past month. 
Demands cannot be supplied as fac- 
tories have orders for more than a 
year ahead. Prices have advanced 
15 per cent. 


A NOTICEABLE activity in extend- 
ing central-station service to the 
rural districts is reported from the 
South. 


THERE will be a strong representa- 
tion of the National Electric Light 
Association at the annual conven- 
tion of the United States Chamber 
of Commerce at Atlantic City on 
April 27-29, where several matters 
of great importance to the electrical 
industry will come up for discussion. 


THREATENED shortage of fuel oil 
on the Pacific Coast, with an in- 
crease of 25 cents a barrel in its 
price, has led the Railroad Commis- 
sion of that state to take action in- 
tended to suggest the necessity of 
legislation to bring the price of oil 
under public regulation. 


OPPOSITION to “home rule” for 
public utilities was voiced before the 
convention now drafting a new state 
constitution for Illinois by B. J. Den- 
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man, president of the Illinois Elec- 
tr:cal Association, who dwelt on the 
economical public service furnished 
by: the electric supply companies by 
means of interconnection. 


SAMUEL INSULL before the West- 
ern Society of Engineers urged that 
engineers should speak out fear- 


News 
in Brief 


SUMMARY 


of Important Happenings 
in the Industry 
During the 
Week 





lessly on public questions in the in- 
terests of efficient government. 


RESERVATIONS for the _ special 
trains to be run to the Pasadena con- 
vention of the N. E. L. A. are com- 


ing into headquarters at a rate 
which indicates a record-breaking 
attendance. 


CALVERT TOWNLEY, president of 
the American Institute of Electrical 
Engineers, speaking to the ELECcTRI- 
CAL WORLD, protests against the lim- 
itation of electrical utilities to a re- 
turn of 8 per cent, which, he de- 
clares, will, under the financial con- 
ditions now obtaining, lead to a de- 
terioration in service. 


A SPECIAL committee on super- 
power systems has been appointed 
by President Townley of the A. I. 
E. E. W. S. Murray is the chair- 
man. 


UNIFORM classification of accounts 
for public utilities will be discussed 
by the National Association of Rail- 
road and Public Utility Commis- 
sioners’ committee on that subject 
at a meeting in the rooms of the Pub- 
lic Utilities Commission of Illinois 
on April 21. The National Electric 
Light Association will have repre- 
sentatives present. 


ELECTRICAL interests are taking 
an active part in the “Own your 
home” campaign, which is to cul- 
minate in an exposition at the Grand 
Central Palace, New Yerk, in the 
first week of May. 


A. EMorRY WISHON, president of 
the Pacific Coast Section, N. E. L. A., 
has arrived in the East and will 
address a number of meetings along 





the lines of his “self-interest” plan 
for promoting. electrical develop- 
ment. 


THROUGH the committee on valu- 
ation and return, representing three 
state utility associations, electric, 
street railway and gas, the public 
service companies of Illinois are 
urging that valuation should be com- 
puted on the basis of present costs. 


ONE HUNDRED applications for 
charters for electric utilities in the 
western part of Pennsylvania are 
now before the Public Service Com- 
mission of that state. 


ENFORCEMENT of the Oregon In- 
dustrial Lighting Code by the State 
Commissioner of Labor has begun. 


SEATTLE is planning to sell $1,000,- 
000 of city light and power bonds 
direct to the public without employ- 
ing brokers. 


THREE dollars is a fair price for 
Pittsburgh steam mine-run coal and 
similar grades. under present condi- 
tions, according to John H. Jones, 
president of the Bertha Coal Com- 
pany. 


DAYLIGHT saving bills have been 
passed by the Massachusetts Legis- 
lature and the Rhode Island House. 


PROGRESS in overcoming atmos- 
pherie interference with radio serv- 
ice was reported at Wednesday’s 
meeting of the Institute of Radio 
Engineers in New York. 


INTERCONNECTION on the Pacific 
Coast is to be extended by the clos- 
ing of a 30-mile gap between Everett 
and Mount Vernon, Wash., thus in- 
creasing the total interconnected 
load in the Pacific territory from 
230,000 kw. to 350,000 kw. This is 
inclusive of the systems of the 
Bellingham district and southwest 
British Columbia. 


EL&CTRIFICATION of those portions 
of road running over Tennessee 
Pass and Soldier Summit and of 
three tunnels under the Continental 
Divide is planned by the Denver & 
Rio Grande Railroad. 


CONFIRMATION of plans for nation- 
wide power development by a new 
corporation, as reported in Eastern 
newspapers, is lacking. 


CRANE motor and control stand- 
ards are being perfected by a com- 
mittee representing prominent elec- 
trical manufacturers in connection 
with the Material-Handling Machin- 
ery Manufacturers’ Association. 


A COMMITTEE to further the sta- 
bilization of the coal industry has 
been appointed by the American 
Institute of Mining Engineers. 
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Insull Exhorts Engineers to Speak Out 
on Public Questions 


ANY of the foolish claims of politicians could be 

successfully refuted before harm was done if engi- 
neers would give the public the benefit of their training 
and experience instead of shrinking from this respon- 
sibilitys, as they have been in the habit of doing. This 
was the basic thought running through an address 
delivered by Samuel Insull, president of the Common- 
wealth Edison Company, at the first of a series of 
monthly luncheon meetings of the Western Society of 
Engineers, Chicago, last week. 

Mr. Insull said that years ago engineers should have 
informed the public of the advantages to be gained 
from electrical interconnection of generating systems, 
but in the past engineering bodies have been too prone 
to say, “That is for the benefit of the large interests,” 
without giving such questions proper consideration. “It 
should be the mission of engineers to keep politicians 
from saddling schemes of inefficiency upon the people,” 
Mr. Insull continued, “but in order to do this intel- 
ligently engineers must supplement their scientific 
knowledge with a study of the underlying principles 
governing these questions.” 

Mr. Insull paid a tribute to his commercial organ- 
ization when he said that it was principally due to the 
engineering of selling that, with 24 to 3 per cent of the 
population of the country and 3 per cent of the total 
capital invested in central stations, Chicago generated 
more than 5 per cent of the energy and collected 6 per 
cent of the gross revenue of the central-station industry. 


Big Demand for N. E. L. A. 
Convention Specials 


ECORD-BREAKING attendance at the forty-third 

convention of the National Electric Light Associa- 
tion in Pasadena, Cal., May 18 to 22 inclusive, is fore- 
cast by the number of reservations being received at 
association headquarters in New York. Not only is 
space in the three special trains to be run from the 
East being rapidly filled, but arrangements have had to 
be made for special cars from many cities where mem- 
bers already have signified their intention of attending 
the convention in numbers sufficient to make this 
necessary. 

At present plans have been perfected for special cars 
at Boston and Chicago to be attached to the “Red 
Special,” which is the thirty-day tour de luxe, with a 
probability that another car will be attached at Detroit. 
At Pittsburgh, Chicago and Omaha cars will be attached 
to the “Pink Special,” and cars for attachment to the 
“Blue Special” will be chartered at Chicago, Kansas 
City and Denver. In addition to these special trains, 
the Pacific Northwest members will attend in numbers 
sufficient to necessitate the chartering of another, to 


start from Seattle. The Southwestern members expect 
to have sufficient representation to require the charter- 
ing of at least one special car, and possibly two, to be 
attached to a regular train. 

George W. Elliott, master of transportation, has 
appointed the following as assistants in charge of 
reservations for the “Red Special”: Charles B. Bur- 
leigh, General Electric Company, Boston; J. C. Mc- 
Quiston, Westinghouse Electric & Manufacturing Com- 
pany, East Pittsburgh; A. H. Manwaring, Philadelphia 
Electric Company, Philadelphia; Godfrey H. Atkin, 
Marquette Building, Chicago; Robert Sibley, Journal of 
Electricity, San Francisco; Charles A. Collier, Georgia 
Railway & Power Company, Atlanta, and Thomas O. 
Kennedy, Denver Gas & Electric Light Company, Den- 
ver. Assistant masters of transportation in charge of 
the “Pink Special” reservations are: J. C. McQuiston, 
East Pittsburgh, Pa., and William Pedrick, Jr., 263 
Fifth Avenue, New York; in charge of the “Blue Spe- 
cial” reservations: Frank H. Gale, General Electric 
Company, Schenectady, N. Y., and Neil Mooney, Grand 
Central Terminal, New York. 





Daylight Saving Mix-up Clearing 
in the East 

AYLIGHT-SAVING troubles are gradually being 

ironed out in the East. The Massachusetts Legis- 
lature sent a daylight saving act to Governor Coolidge 
Monday, and indications are that he will sign the bill. 
The Rhode Island House passed a similar bill on 
Wednesday. The attempted repeal of the New York 
State law has been postponed until next week. Indica- 
tions are, however, that Governor Smith will veto any 
repeal of the act by the Legislature. The New Jersey 
Legislature is withholding action on daylight saving 
pending a final decision in New York. Hartford and 
New Britain, Conn., which went upon a dayiight-saving 
schedule March 29, returned to standard time Apri! 4 
aS a 
schedule in effect between the railroad lines and these 
communities. 


Strong Utility Representation for Chamber 


of Commerce Meeting 


EVERAL matters of importance to the electrical 

industry will come up for discussion at the annual 
convention of the United States Chamber of Commerce 
at Atlantic City, N. J., April 27 to 29, and the National 
Electric Light Association will have strong representa- 
tion at that meeting. 

Among the topics submitted for discussion is a 
proposal for legislation to prevent strikes or lockouts 
in public service corporations by making employees 
“public servants” and providing for the settlement of 
disputes. 

President R. H. Ballard has appointed John W. Lieb, 
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result of local dissatisfaction with the mixed . 
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vice-president of the New York Edison Company, as 
national councilor for the N. E. L. A., and R. E. Breed, 
president of the American Gas & Electric Company, as 
vice national councilor, and also has appointed the 
following as delegates to the convention: William F. 
Ham, president Potomac Electric Power Company, 
Washington, D. C.; J. B. McCall, president, and W. H. 
Johnson, vice-president Philadelphia Electric Company ; 
Thomas N. McCarter, president Public Service Electric 
Company, Newark, N. J.; M. S. Sloan, president Brook- 
lyn Edison Company; F. W. Smith, vice-president and 
general manager United Electric Light & Power Com- 
pany,- New York City; H. A. Wagner, president Con- 
solidated Gas, Electric Light & Power Company, 
Baltimore, and T. W. Wilson, vice-president and 
manager Wilmington & Philadelphia Traction Company, 
Wilmington, Del. 


Investigation of New York Resources 
Being Made 


N INVESTIGATION into the resources of the State 
of New York is being made by W. Barclay Parsons, 
consulting engineer, New York City. The investigation 
has not gone far enough for any report to be made at 
present. However, questionnaires have been sent out to 
power companies in the state involving among other 
things the character of power and lighting service and 
the generating equipment to supply this service now 
operating at various frequencies. This information, it 
is understood, will be of interest in case it is found 
necessary to interconnect systems operating at different 
frequencies. 


Reported Plans Under Way for Nation- 
Wide Power Development 


XN REPORT to the effect that production of a vast 
amount of electric power for sale to railroads and 
cities is planned by a new corporation, to be known as 
the Electrical Power Company, has appeared in several 
prominent Eastern newspapers this week, but a diligent 
search by the ELECTRICAL WORLD for information about 
the backers of this reported movement proved fruit- 
less. The reports state that prominent railroad, copper 
and electrical interests are engaged in promoting the 
enterprise. 

According to the reports it is proposed to utilize 
“mountain streams, tidewater and low-grade coal at 
the places of original supply,” and the project, besides 
being “nation-wide, may include Canada.” 


Use Interconnection to Fight Local 
Regulation in Illinois 


OME rule of public utilities was opposed as unfair 

by B. J. Denman, Moline, Iil., president of the 
Illinois Electric Association, in an address last week 
to the Illinois constitutional convention which is draft- 
ing a new constitution for the state. The delegates 
were shown a map of all the interconnected electrical 
systems of the state in order to emphasize the necessity 
of state-wide rather than city regulation of utilities. 
Mr. Denman told the delegates that it was the savings 
in investments and operating costs brought about by 
the interconnecting of the different systems that had 
made it possible to supply the public today with service 
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at not more than 10 per cent in excess of the rates of 
1911. The extensive transmission systems now made 
it possible for thirteen companies to supply service 
efficiently to 662 communities, and the speaker con- 
tended that local control would therefore be unjust, 
unsatisfactory and uneconomical. 


Enforcement of Oregon Industrial 
Lighting Code Begun 

ENERAL distribution of the Oregon Industrial 

Lighting Code, but recently off the press, has just 
been completed, and the increased interest in illumina- 
tion is shown by the relatively large number of orders 
for foot-candle meters. This code, which was drawn up 
by a commission of three, consisting of V. H. Hay- 
barker, representing the electrical workers; F. C. 
Knapp, representing the manufacturers, and F. H. 
Murphy as electrical engineer, was adopted by the Com- 
missioner of Labor and became effective July 28. 

No attempt has been made to enforce the law, which 
will be the duty of the Commissioner of Labor, until 
now; but inspectors will begin right away a systematic 
inspection of industrial plants, following this inspection 
with recommendations for proper illumination. 


To Discuss Uniform Accounting 


for Utilities 

EPRESENTATIVES of the National Electric Light 

Association and the American Gas Association will 
meet the committee of the National Association of 
Railroad and Public Utility Commissioners on uniform 
classification of accounts at the rooms of the Public 
Utilities Commission of Illinois on April 21. This com- 
mittee, of which there are seven members, headed by 
O. O. Calderhead, tariff expert of the Public Service 
Commission of Washington, was appointed at the 
Indianapolis meeting of the commissioners’ association 
last October. It will be urged at this meeting that all 
state commissions adopt the same uniform classification 
of accounts for the electric light and power utilities 
and for the gas utilities. The N. E. L. A. will present 
for consideration the association’s uniform classifica- 
tion on which considerable time has been put by the 
industry’s leading accountants. 

Uniform classification of accounts is in vogue in 
almost all states for telegraph companies, telephone 
companies and street railway systems, the I. C. C. classi- 
fication having been adopted. 

It is understood that the committee will report its 
findings back directly to the state commissions. 

The N. E. L. A. committee will include R. W. Symes, 
chairman of the Accounting Section of the association; 
William Schmidt, Jr., chairman of the committee on 
classification of accounts; M. H. Aylesworth, executive 
manager, and Fred W. Herbert, superintendent of the 
service department. 

“It has been recognized for some time by both the 
commission and the utilities,” said Mr. Aylesworth to 
an ELECTRICAL WORLD representative, “that uniform 
classification of accounting should prevail beacuse of 
the number of electric light and power companies that 
operate in more than one state. The present arrange- 
ments result in much confusion. It is with this atti- 


tude that the commissioners of the country are under- 
taking to bring about a standard classification of ac- 
counting which will be acceptable to all of the state 
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commissions and which will mean the saving of many 
thousands of dollars now spent by public utilities, an 
expenditure with which the consuming public is neces- 
sarily concerned.” 

The Massachusetts Department of Public Utilities, 
which held a meeting this week to consider a uniform 
classification of accounts, was requested by the central 
stations of the state to defer action until after the 
report of the committee of the National Association of 
Railway and Public Utility Commissioners. 


Western Electric Issues $25,000,000 


Five-Year Bonds 
HE Western Electric Company is issuing $25,000,- 
000 five-year 7 per cent convertible gold bonds. At 
the option of the holder these bonds may be converted, 
between April, 1922, and October, 1924, into 7 per cent 
cumulative preferred stock of the company. 

Charles G. Du Bois, president of the Western Electric 
Company, stated to a representative of the ELECTRICAL 
WORLD that the proceeds from this issue will be used 
in part to retire bank loans, leaving the company free of 
floating debt. It will also provide the company with 
ample working capital and much needed extensions to 
its plants to take care of the present volume of business, 
which has increased in all departments. 





Goodwin and Chase Speak to Big 
Meetings in the South 


O-OPERATION among the electrical fraternity re- 

ceived a great stimulus from the tour just com- 
pleted by W. L. Goodwin and S. A. Chase through the 
principal Southern cities. These gentlemen report that 
much enthusiasm was evidenced at each of the meetings 
that have been held, the principal ones being in Jack- 
sonville, New Orleans, Birmingham, Memphis, Chat- 
tanooga, Atlanta, Columbia and Charlotte. 

On Friday, March 27, they spoke in Atlanta to the 
largest gathering in the Southeast and were received 
most enthusiastically by 237 representatives of the 
industry. Following a dinner at the Kimball House, 
Mr. Goodwin concluded the exposition of his plan at a 
meeting of contractor-dealers held the next morning at 
the Chamber of Commerce. 

Representatives of all lines of the industry were 
present at the dinner as well as representatives of the 
local press. That the latter were favorably impressed 
by Messrs. Goodwin and Chase’s talk was evidenced by 
the publicity given them and their plan by all of the 
local papers. A little later in the month they expect 
to leave for the Pacific Coast. 


Committee to Further Coal Industry 
Stabilization 


AS a part of its program of stabilization of the coal 
industry the American Institute of Mining Engi- 
neers has appointed a co-operation committee to its coal 
and coke committee, including operators, consumers and 
consulting engineers. Among those on the co-operation 
committee are W. S. Murray, who has been so active 
in urging the installation of the Boston-Washington 
super-power zone; L. P. Breckenridge, professor of 
mechanical engineering, Yale University; David Moffit 
Myers, consulting engineer, and George Otis Smith, di 
rector of the Geological Survey. 
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Fair Price for Pittsburgh Steam Coal 


$3, Says Operator 


N VIEW of the interest being taken by electric light 

utilities in the price of coal as a result of the 27 per 
cent increase in miners’ wages which became effective 
April 1, a statement in the current issue of Coal Age by 
John H. Jones, president Bertha Coal Company, on a 
fair price for coal is significant. Mr. Jones stated that 
for certain high grades of coal he would consider $3 
per ton a fair price for Fairmont and Pittsburgh 
steam mine-run and coal of the same quality from other 
districts. In the central fields, he stated, the prices 
should run from $3.50 to $3.75 for thin-vein coal of low 
volatility. 

Mr. Jones pointed out that the coal men were on 
trial. Coming as it does so soon after ending of federal 
control, this statement may easily be taken to mean that 
far-sighted coal operators will, at least for some time, 
urge conservatism in advancing coal prices. 


Seattle Plans to Sell Bonds for Municipal 


Project to Public 


EATTLE’S Corporation Counsel, Walter F. Meier, is 
Wicca a resolution providing authority for the 
sale of $1,000,000 of city light and power bonds direct 
to the public without the intervention of brokerage 
firms. The bond sale will be a part of the light and 
power bond issue of $5,500,000 authorized by the City 
Council two years ago to finance the city’s Skagit River 
power plant project and of which $1,500,000 have been 
sold. Ata recent conference the city officials informally 
agreed to offer the bonds for sale over the counter to 
individual subscribers, and Mr. Meier was instructed to 
draft the resolution. It is proposed to open the sale 
early this month and close it about May 15. The bonds, 
which may be purchased in denominations from $100 
up, are payable in six to twenty years and bear 6 per 
cent interest. Mr. Meier was also instructed to proceed 
at once with the condemnation of certain lands in 
Whatcom and Skagit Counties necessary for construc- 
tion of a railroad spur to the proposed power site from 
Rockport on the Great Northern Railroad. 


Wishon to Tell ‘‘Self-Interest’’ Story 


in the East 


A EMORY WISHON, president of the Pacific Coast 
e Section, N. E. L. A., and general manager of the 
San Joaquin Light & Power Corporation, Fresno, Cal., 
arrived in the East this week to tell his “self-interest” 
story,* which has aroused so much favorable interest 
on the Pacific Coast. Mr. Wishon plans to be in the 
East until May 1, during which time he expects to ad- 
dress meetings of electrical interests, bankers, “rotari- 
ans,” etc. 

The program as at present laid out includes an 
address at the April 12 luncheon meeting of the New 
York Electrical League. He will address the Rotarians 
in New York on the twenty-second. He is scheduled 
to speak under the auspices of the General Electric Com- 
pany at Schenectady and at a meeting of the Electrical 
interests of Pittsburgh. Talks before the executives of 
the Western Electric Company and before the editors of 
the McGraw-Hill Company, publishers of the ELEc- 
TRICAL WORLD, are also being arranged. 





*Mr. Wishon outlined this plan in the ErectricAL Wortp for 
Dec. 13, 1919, page 1060. 
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Radio Progress Against Atmospheric 
Interference Reported 


ECORDS in the reception of messages from high- 
power European stations show that several methods 
of reducing atmospheric interference are reasonably 
effective. A direct comparison of these methods, how- 
ever, is difficult because the local conditions play such a 
large part in the results. This information was brought 
out in New York last Wednesday in a paper by Dr. 
Louis W. Austin, head of the United States Naval 
Radio Telegraph Laboratory, Washington, D. C. This 
paper, entitled “The Reduction of Atmospheric Dis- 
turbances in Radio Reception,” was read before the 
Institute of Radio Engineers by the secretary, Dr. A. 
N. Goldsmith, in the absence of Dr. Austin. 

The records were obtained at Lakewood, using the 
Weagant system of static reduction; at Belmar, where 
a system devised by A. Hoyt Taylor was installed; at 
Otter Cliffs, near Bar Harbor, Maine, and at Anacostia, 
near Washington. When the discussion was opened by 
John V. L. Hogan, the president of the institute, a 
great deal of evidence was forthcoming from the mem- 
bers concerning the origin and nature of static inter- 
ference. The meeting was one of the best attended 
this year. 


Crane Motor and Control Standards 
Drawn Up 


T THE annual meeting of the board of governors 

of the Material-Handling Machinery Manufac- 
turers’ Association, held in New York on April 6, 
Charles F. Lang, president of the Lakewood Engineer- 
ing Company, was elected president of the association; 
Rumsey W. Scott, Otis Elevator Company, was elected 
vice-president; Lucian C. Brown, Elwell-Parker Elec- 
tric Company, was re-elected treasurer, and Zenas W. 
Carter was elected secretary and manager. The gen- 
eral crane committee, composing representatives of 
virtually all crane manufacturers in the United States, 
met on March 29 to develop standard crane specifica- 
tions for half-gantry electric traveling cranes, with 
special reference to the thirty cranes to be installed 
on the 1,100-ft. (330-m.) piers on Staten Island, New 
York. On April 5, a committee composed of repre- 
sentatives of the General Electric Company, the West- 
inghouse Electric & Manufacturing Company, the Cut- 
ler-Hammer Manufacturing Company and the Electric 
Controller & Manufacturing Company determined on 
the complete data for half-gantry electric traveling 
cranes, motors and controllers which should be consid- 
ered as the standard adopted by the association for 
such wharf or pier cranes. It is expected that these 
specifications will be made public in a few weeks. 


Large Number of Companies Seek 
Pennsylvania Charters 


T THE end of March there were before the Penn- 
svivania Public Service Commission 100 applica- 
tions for charters for electric utilities to operate in the 
western part of the state. This, it is reported, is the 
largest number of applications ever before the commis- 
sion at one time. In some instances plans for develop- 
ments of fair size are reported to be under consideration. 
In a number of the applications charters are asked for 
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territory already granted to corporations the rights of 
which are questioned because of failure to build. This 
question is now before the Attorney-General of the 
state. The right to plead war conditions as a reason 
for failure to build is being attacked. 


Stone & Webster Declare Public Utility 
Outlook Encouraging 


HAT the tide has turned in favor of electric utili- 

ties in the minds of the investing public is set forth 
in a recent statement made by Stone & Webster, 
which points out that operating costs appear to have 
reached their maximum level in 1919 as affected by war 
conditions, and that short-term notes are rapidly giving 
way to more permanent issues. A hopeful note is even 
sounded for the future of electric railways. Electric 
light and power companies, the report states, have 
demonstrated an ability to readjust rates and operating 
conditions to offset increases in operating expenses and 
continue a satisfactory return on the investment. Fur- 
thermore, improved methods of operation are intro- 
ducing economies which will at least partially offset 
increases in costs of labor and materials. 

It is pointed out that more money was raised for pub- 
lic utilities during 1919 than in any year since 1913, 
and the following table is presented to show what pro- 
portion of the financing was done through the medium 
of bonds, notes and stocks in that period: 


Bonds Notes Stocks Total 
1914. .$195,000,000 $107,000,000 $43,500,000 $345,500,000 
1915.. 149,000,000 137,000,000 38,000,000 324,000,000 
1916.. 383,000 114,000,000 45,000,000 159,383,000 
1917.. 148,498,200 145,645,600 69,069,470 363,213,270 
1918.. 167,995,000 261,563,900 22,044,750 451,603,650 
1919.. 272,335,300 252,408,500 66,108,890 590,852,690 


Figures showing what proportion of the above was 
for purposes of refunding and what for new construc- 
tion are not available, but, the analysis says, it is certain 
that the demand for increased service and consequent 
additions to plant is constant and of large volume. 

Reports of a large number of electric light and power 
companies operating in almost every state in the Union 
indicate that the increase in gross earnings from 1914 
through 1918 from additional business and from in- 
creases in rates was at least sufficient to offset the in- 
creases in operating expenses—the latter governed by 
factors entirely beyond the control of any management. 
Figures for many of these companies for 1919 are not 
vet available, but, judging from such as are at hand and 
from the earnings of the companies under Stone & 
Webster management, the company feels that it is safe 
to predict a most reassuring improvement in the earn- 
ings of these companies throughout the country. 

The advantages of water-power developments, it is 
pointed out, have been emphasized to a still larger de- 
gree than the business of other central power stations, 
because to water-power companies have accrued the 
benefits of their relatively small use of labor and fuel; 
in addition, the rising cost of power produced by steam 
has increased the salable value of hydro-electric power. 

“The pre-war judgment of investors, therefore, that 
no business rests upon a more secure foundation than 
that of the electric light and power companies,” the re- 
port concludes, “has been proved during the extraor- 
dinary stress of the last five years. The intrinsic sound- 
ness of these companies should be fully realized, and 
the difficulties encountered by street railways should 
not overshadow the whole public utility field.” 
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N. E. L. A. Adds More Than 2,000 
Members During Year 


ORE than 2,000 members have been added to the 

National Electic Light Association since last 
November by the membership committee of its Pacific 
Coast Section. This is shown by a preliminary report 
made April 1 by Harry M. Sessions, chairman of the 
committee, to President R. H. Ballard of the association. 
The campaign just concluded brings the total of Class 
B memberships above 1,800 in California alone. 


Higher Rates Defended by 
Maryland Commission 


HE annual report of the Public Service Commission 

of Maryland, just issued, contains some pertinent 
observations on present-day conditions as they affect 
the public utilities of the country. Commenting on the 
well-nigh universal belief of twelve or fifteen months 
ago that the peak of high prices had been reached and 
that a gradual decline would be witnessed, and on its 
complete confutation by what has actually occurred, 
the commission points out that while most mercantile 
and manufacturing enterprises have been able to pass 
on to the ultimate consumer the increased cost of pro- 
duction, the utilities could be saved from threatened 
bankruptcy only by increases in rates. The settled policy 
of the commission has therefore been to permit the 
utilities under its jurisdiction to earn “fa fair return on 
the fair value of their property used and useful in serv- 
ice to the public,” where such property is economically 
and efficiently managed, and in return for this to re- 
quire such utilities to render adequate service reason- 
ably required by the public. 

The commission declares its belief that “the vast 
majority of our citizens realize that any factor that 
helps these utilities inures even to a greater extent to 
the public interest and benefit, and further, while the 
commission realizes that some individuals have been 
critical of increases in rates allowed, yet it feels that 
the general public holds that its interests have been 
better safeguarded and served by enabling the utilities 
to continue rendering adequate service.” 


To Promote Training of Young Men 


for Executive Positions 


HE first definite steps to foster the training of 

men in the technical colleges for executive and 
management work in the industries were taken at a 
meeting of the Technology Clubs Associated in Phila- 
delphia on March 26. At this meeting representatives 
of the industries outlined in considerable detail the 
training required in the colleges to fit men for manage- 
ment work. It was recognized that this training must 
be of a broader nature than that which is now offered in 
the technical schools. It is not the purpose to train 
them for specific positions or industries, but rather to 
specify the broad training required for the upbuilding 
of executives. 

In attendance were officers of seventy of the great 
corporations of the United States and about a hundred 
college executives. Among those corporations which 
have definitely entered into the plan by subscribing 
$2,500 each are the American Telephone & Telegraph 
Company, the Standard Oil Company, the Victor Talk- 
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ing Machine Company, the United Gas Improvemen* 
Company, the Goodyear Rubber Company, the Du Pont 
and Hercules Powder Company, the Eastman Kodak 
Company, and the Philadelphia Rapid Transit Company. 
The Pennsylvania Railroad’s representative also an- 
nounced that this company would contribute financially 
in support of the plan. 

At the morning session the meeting was addressed 
by Mayor Moore of Philadelphia, Dr. Hollis Godfrey, 
president of the Technology Clubs Associated; Louis 
F. Musil, treasurer of the H. L. Doherty Corporation; 
Dr. Samuel P. Capen, chairman of the American Council 
of Education, and Col. B. A. Franklin, vice-president 
of the Strathmore Paper Company. At the afternoon 
session there was a general discussion of the specifica- 
tions which the industries are working on to indicate 
to the colleges what training is essential for the develop- 
ment of management personnel. 


Public Loses by Inadequate Return, 


Says President of A. I. E. E. 


EGULATION of rates for electric service which 
arbitrarily limits the return on invested capital to 
not more than 8 per cent regardless of what the prevail- 
ing interest rate for investment capital may be will 
defeat its own end, is the opinion of Calvert Townley. 
president of the American Institute of Electrical Engi- 
neers and vice-president of the Westinghouse Electric 
& Manufacturing Company. He pointed out to a repre- 
sentative of the ELECTRICAL WoRLD that the public, 
through the public utility commissions, has fixed the 
price which it will pay for service. The public expects 
that service to be maintained at the same high standard, 
but at the price which it paid four or five years ago 
before fuel, labor and materials had reached unheard-of 
levels and when investment capital could be had for 5 
or 6 per cent. Instead of receiving the same quality of 
service, the public will be the loser and will receive a 
class of service which is commensurate with the price 
it pays. To understand that this will be true one has 
only to observe the effect the same policy has had both 
on the steam railroads and the street-railway systems. 
“Fundamentally it is wrong,” said Mr. Townley, “to 
write into the laws for public utilities a stipulated 
interest rate which they may earn, because they must 
compete with other industries for their capital. Money 
is a commodity and must be purchased at market prices 
just as must fuel or any other material necessary to the 
conduct of a business. The owner of a commodity has 
the right to fix his price for that commodity or sell it 
to the highest bidder. Electric utilities whose rates are 
so regulated that they are permitted to earn not to 
exceed 8 per cent on invested capital cannot go into the 
present money market and obtain new capital on this 
basis. The investor demands a higher rate of interest. 
To make the badly needed extensions and additions to 
their systems electric utilities must have new capital 
and will be forced to accept the necessity of paying the 
present high rates for money. The regulatory bodies 
also will have to accept this fact and allow the utilities 
an increased rate of return sufficient to attract the 
required capital.” 

Mr. Townley further pointed out that the demand for 
electric service, which has resulted in a power shortage 
in almost every section of the country, could not be met 
by the electric utilities until they were assured of an 
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adequate return on the investment that is necessary to 
meet this demand. The sentiment of the public must be 
changed, and it must realize that in order that the 
electric utility shall deliver the high standard of service 
demanded it must be allowed to earn a return on its 
investment which will provide for proper maintenance 
of plant and property, including depreciation and 
replacement, and over and above these items show earn- 
ings which will be attractive to investors. The dis 
position of the commissions to limit the return to 8 per 
cent does not permit the electric utilities to compete 
successfully with other industries in bidding for new 
capital, and, Mr. Townley concluded, unless the regu- 
latory bodies at once take steps to remedy this condition 
the service to the public may be expected to deteriorate 
rather than improve. 


International Chamber of Commerce 
Announced 


HE International Chamber of Commerce, projected 

at the International Trade Conference at At!antic 
City last October, will be formally organized, it is an- 
nounced by the Chamber of Commerce of the United 
States, at Paris during the week of June 21. Invitations 
have been sent out by the American group of the inter- 
national organization committee to business and indus- 
trial associations asking them to name delegates to par- 
ticipate in the organization meeting. 

The specific aims of the organization, as outlined by 
the committee on organization, are: To create a per- 
manent international headquarters to centralize all data 
concerning economic subjects and social conditions and 
the facts relating to the respective needs, present pro- 
duction and future possibilities of each country; to act 
as an instrument of co-ordination which will suggest 
trade regulations and legislative measures to facilitate 
and encourage the development of economic commerce; 
to inform public opinion through the publication of facts 
with regard to business conditions and through the dis- 
semination of views of technical experts and business 
men; to put at the disposal of all official organizations 
the reports and conclusions prepared by these experts. 





Electrical Interests Active in “Own 
Your Home” Campaign 


eee ee interests are taking an active part in 
the national “Own your home” campaign. This 
week J. M. Wakeman, general manager of the Society 
for Electrical Development, was appointed chairman of 
the electrical industries committee of the “Own your 
home” exposition to be held in Grand Central Palace, 
New York, May 1 to 8. P. L. Thomson, Western Elec- 
tric Company and chairman of the adequate-outlets 
division of the Advertising and Publicity Service 
Bureau of the National Electric Light Association, has 
been chosen as vice-chairman of this committee. The 
other members will be representative of all the various 
electrical interests. 

This committee, besides having a booth from which 
will be distributed educational literature of a neutral 
character, will supervise the proper placement of elec- 
trical appliances in the exhibits. It will also see that 
the wiring of the “model house” is properly installed 
and that each room is equipped with suitable electrical 
appliances. The necessity for sufficient and convenient 
outlets will be emphasized by the committee. 
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California Railroad Commission 
Investigates Price of Oil 


LTHOUGH the Railroad Commission of California 

has no authority to regulate the price of oil, it felt 
it to be its duty a short time ago to ask the Standard 
Oil Company concerning the reasons both for an ad- 
vance in gasoline and for the increase of 25 cents a 
barrel in the amount charged for fuel oil, which plays 
so important a part in the electric utility business. 

In reply to this request K. R. Kingsbury, president 
of the Standard Oil Company, gave three principal 
reasons for that company’s action: (1) The rapidly 
approaching exhaustion of petroleum products and 
crude oil on the Pacific Coast, the available supply in 
stock being less than 13,000,000 barrels, which at pres- 
ent rates of consumption would be exhausted in a year, 
leaving a shortage of 25,000 or more barrels a day; (2) 
the possibility of the California market being drained 
because of lower prices there than prevail in other parts 
of the country; (3) the need of increased production, 
which would follow higher prices. “Considerations of 
profit,” Mr. Kingsbury said, “did not enter into our 
price advance. Our action was designed simply and 
solely to protect the fuel oil and gasoline supply of the 
Coast and to stimulate the production of crude oil.” 

Chairman Edgerton of the commission asserted that 
the action of that body was intended to call attention 
to the need for legislation that would give to some 
public body the authority to fix the price of oil. 


Utilities of Illinois Urge Valuation 
at Present-Day Costs 


! ORE than forty million dollars is needed this year 
| to pay for extensions and improvements to the 
local utilities of Illinois, according to the joint com- 
mittee on valuation and return representing the Illinois 
State Electric Association, the Illinois Electric Rail- 
ways Association and the Illinois Gas Association, and 
failure to obtain this new capital will materially retard 
the normal growth and development of the communities 
served by these utilities. 

“Cities and communities thrive and prosper only as 
their public utilities are able to expand to meet the in- 
creased demands made upon them,” the committee con- 
tinues. ‘Today every live city in Illinois is demanding 
more and better service from its public utilities. The 
expansion and extension of present facilities necessary 
to meet this demand require the investment of large 
amounts of new capital.” 

The committee recommends that in valuation cases 
the utilities should submit appraisals of physical prop- 
erty based on the cost to reproduce new at prices pre- 
vailing at the date of inventory and that the commis- 
sion be urged to adopt such an appraisal as the present 
value of such physical property. 

It is further recommended that if the commission 
or any other party to the proceedings submits an ap- 
praisal based on the original cost, or cost to reproduce 
at any other period than the present, the utility should 
produce evidence showing the difference between the 
purchasing power of the dollar used in such appraisal 
and the purchasing power of the dollar current at the 
present time, so that the commission shall be able to 
weigh properly the probative force of the respective 
appraisals. 
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Among other recommendations of the committee are 
that the utilities should oppose a deduction of any 
amount for accrued theoretical depreciation; that the 
utilities should insist upon a full and fair allowance be- 
ing made for the going value of property; that evidence 
be introduced showing the necessity for a rate of return 
sufficient to attract capital under competitive conditions ; 
that public utility companies itemize in detail all valu- 
ations submitted and request that the Public Utilities 
Commission should itemize its findings accordingly and 
include therein in detail all elements considered; that 
particular stress be laid on the necessity of a sufficient 
amount of working capital, so that the property may 
be efficiently and economically operated; that public 
utility companies offer evidence in support of adequate 
“replacement reserve,” and that in presenting rate 
cases public utility companies request the commission 
to make adequate allowance for abnormal situations by 
the establishment of a contingent reserve. 


One Per Cent Coal Saving Means 
$3,000,000 a Year 


DDRESSING the members of the Eastern Section 

of the Pennsylvania Electric Association at Phila- 
delphia on March 25, Joseph B. McCall, president of the 
Philadelphia Electric Company, expressed his optimism 
over the outlook for electrical utilities based on the 
increase in business during 1919. He urged greater 
economy and efficiency in the use of coal, explaining 
that a saving of 1 per cent of the 50,000,000 tons of 
coal used by central stations would amount to an in- 
crease in revenue of $3,000,000 annually. 

“Grounding of the Neutrals of Alternating-Current 
Secondary Systems’”’ was the title of a paper presented 
by P. H. Bartlett of the Philadelphia Electric Company. 
Discussion of the paper by members from various com- 
panies emphasized the fact that, while it is almost 
universal practice to ground the neutrals of secondaries, 
difficulty has been experienced in securing a satisfactory 
grounding device where it is impossible to connect to 
the city water pipes. 

H. B. Vincent, commercial engineer of Day & Zim- 
merman, Inc., read a paper on “Customers’ Appliance 
Repairs,” which was in the nature of a questionnaire, 
asking for discussion of the different phases of the 
problem by the members present. The cpinion of the 
members was that repairs should be made with as little 
delay as possible to prevent loss of revenue. Repairs 
made free of charge, unless necessitated by actual de- 
fect of material, it was the consensus of opinion of 
those present, should be discouraged. 


Customer Denied Service on Refusal to 

Pay Underwriters’ Fee Wins Suit 

N THE third hearing of a suit brought by Paul G. 

Tismer against the New York Edison Company 
for refusal of service based on the plaintiff’s omission 
to furnish the company with a certificate from the 
Board of Fire Underwriters asserting the safety of his 
equipment, the New York State Court of Appeals has 
overruled the Appellate Division of the Supreme Court, 
sustaining the Trial Term and finding against the com- 
pany. The plaintiff refused to pay the fee of $2.50 
necessary to obtain the Underwriters’ certificate and 
merely furnished the company with a certificate of ap- 
proval from the City’s Department of Water Supply, 
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Gas and Electricity and a letter signed by the chief 
inspector of the Board of Fire Underwriters to the 
effect that on payment of its inspection fee a certificate 
would be issued. 

The Court of Appeals, asserting that the Board of 
Fire Underwriters is a voluntary association which the 
company might select as its agent but for whose opinion 
it could not force a customer to pay, held that, in the 
absence of a contention by the company that the instal- 
lation was unsafe or a clause in the agreement that the 
customer should pay the fee, the law had been complied 
with. “Submission is due,” it observed, “not to those 
whom custom may point out as competent to advise 
but to those whom the law has designated as empowered 
to command,” and in this case the “constituted author- 
ities” of the statute were the officials of the city depart- 
ment. 

The law provides damages for refusal of service in 
the amount of $10 plus $5 additional for every day in 
which it has been withheld. The plaintiff waited until 
the last day of the three years’ constitutional limit 
before bringing his suit. 


Transformer for 600,000-Volt 
Testing Laboratory at Purdue 
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High-voltage equipment has just been installed, tested 


and calibrated at Purdue University, Lafayette, Ind. The 
A. I. E. E. standard sphere gaps were used for reference in 
the calibration of tertiary coils and crest voltmeter. The 
apparatus was found to operate very satisfactorily, the 
secondary voltage being readily increased by even incre- 
ments to values in excess of 600,000 volts. Two series of 
commercial insulator tests have also been completed, includ- 
ing dry flash-over, rain flash-over and puncture of high- 
voltage pin-type insulators. Prof. C. Francis Harding is 
head professor of electrical engineering at Purdue University. 
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Current News 
and Naeates 


Timely items on electrical happen- 
ings throughout the world, to- 
gether with brief notes of general 
interest, 
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Norwood, Ohio, May Sell Municipal 
Plant.—The City Council of Norwood, 
Ohio, has passed, with the approval of 
the Mayor, an ordinance for the sale of 
the municipal electric lighting plant, 
the power house of which was destroyed 
by fire. 

Classification of Accounts.—A meet- 
ing has been called by the Massachu- 
setts Department of Public Utilities for 
April 17 to consider a reclassification of 
accounts of gas and electric companies 
to be made effective July 1 next if prac- 
ticable. 

Course in Safety Engineering.—The 
Massachusetts Division of University 
Extension has prepared what is believed 
to be the first complete technical course 
of study in America on safety engi- 
neering, designed for safety engineers, 
managers, superintendents and foremen 
of industrial establishments. 


General Electric Increases Interest on 
Employees’ Bonds.—Increase of the in- 
terest rate from 6 to 7 per cent on its 
employees’ investment bonds has been 
announced by the General Electric Com- 
pany. Since these bonds were origi- 
nally offered, $1,750,000 have been sub- 
scribed for by the employees. 

Energy Consumption in British Cities. 
—Figures recently published show that, 
omitting London, Manchester ranks first 
among British cities as a consumer of 
electrical energy, having produced 184,- 
000,000 kw.-hr. last year. Sheffield pro- 
duced 161,000,000, Glasgow 145,000,000, 
Birmingham 141,000,000, and Liverpool 
72,000,000. 

Signal Corps Men Preferred.—The 
Westinghouse Electric & Manufactur- 
ing Company has notified the Chief Sig- 
nal Officer, U. S. A., that Signal Corps 
men who during their enlistment com- 
plete the course at Camp Alfred Vail 
with the grading of “excellent” will 
be given special attention upon their 
discharge from the service if they apply 
for work with that company. 

Water-Power Development in Wis- 
consin.—The Little Wolf Power Com- 
pany has applied to the Railroad Com- 
mission of Wisconsin for a permit to 
construct a dam on the Little Wolf 
River in Waupaca County and to build 
a station for the generation of electrical 
energy to be distributed to the city of 
New London and vicinity. The aver- 
age operating head of the proposed dam 
will be about 21 ft. There is a drainage 
area of about 500 square miles above 
the site, and it is estimated that about 
2,400,000 kw.-hr. can be developed by 
the installation of machinery rated at 
1.050 kva. 
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Electrical Possibilities in Brazil.— 
The total hydraulic power available in 
Brazil is estimated by the Rio de 
Janeiro Times at nearly 6,728,000 hp., 
or about 5,000,000 kw. Among the 
sources from which this power could 
be derived are: Guahyra Falls, 1,058,400 
kw.; Paulo Affonso Falls, 1,031,940 kw., 
and Umbupunga Falls, 328,545 kw. 


Water-Power Conditions in New Eng- 
land.—Water conditions have improved 
so much in lower Connecticut that the 
Waterbury steam plant of the Con- 
necticut Light & Power Company can 
now be shut down during a large part 
of the day, the load being carried by 
the new hydro-electric station at Ste- 
venson. Conditions are also much better 
on the New England Power and Turners 
Falls systems. 


Substation on Runners Provides Tem- 
porary Service.—In midwinter a fire at 
the Oldtown (Me.) pumping station 
necessitated an emergency transformer 
installation. Two 100-kva. transformers 
were rushed to the spot by the Bangor 





Railway & Electric Company and in- 
stalled on a sled in time to supply 
house-lighting service by 7 p.m., only 
nine hours after the local equipment 
was destroyed. 


Electric Railway Statistics —The Mc- 
Graw Electric Railway Directory for 
February, 1920, has just been issued. 
It gives up-to-date information on more 
than 900 electric railways of the United 
States, Canada and Mexico, including 
the name of the company, financial afiil- 
iation, points reached, executives and 
chief operating men, power plant and 
substation equipment, location of repair 
shops, amusement parks reached, miles 
ot track and details as to rolling stock. 
The new edition, which has been com- 
pletely revised, includes also a list of 
electrical railway associations, national 
and state railroad and public utility com- 
missions, with the personnel of each; a 
numerical index to electric railway com- 
panies and an alphabetical list of more 
than 8,000 names of men connected with 
the railways. Figures for mileage, 


track extensions and reconstruction in 
1919 are printed. The book is published 
semi-annually, February and August, 
at $7.50 per annum, by the McGraw- 
Hill Company, Inc., Tenth Avenue and 
Thirty-sixth Street, New York. 
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Associations 
and Societies 


A complete Directory of Electrical 
Associations is printed in the first 
issue of each month, 





I E. S., Philadelphia Section.— 
Preston S. Millar is scheduled to ad- 
dress this section on Friday, April 16, 
his topic being “Daylight Saving.” 

Electric Club of Chicago.—A dinner- 
dance in honor of the returned soldier 
and sailor members of this club was 
given at the Morrison Hotel, Chicago, 
on April 6. 


American Physical Society.—A regu- 
lar meeting of this society will be held 
at the Bureau of Standards, Washing- 
ton, on Saturday, April 24, with sessions 
also on the day before if necessary. 


National Safety Council.—The Engi- 
neering Section of the National Safety 
Council will hold its spring conference 
at the Engineering Societies Building, 
New York City, on April 27. Sidney J. 
Williams, 168 North Michigan Avenue, 
Chicago, is secretary. 


A. I. and S. E. E., Pittsburgh Section. 
—On May 22 an inspection trip to the 
works of the Trumbull Steel Company 
at Warren, Ohio, will be made by the 
members of this section of the Iron 
and Steel engineers. William F. Rese 
will read a paper on the electrical in- 
stallation at the plant. 


New York Electrical League.—A. 
Emory Wishon, the general manager of 
the San Joaquin Light & Power Cor- 
poration and president of the Pacific 
Coast Section of the National Electric 
Light Association, is to speak before 
the New York Electrical League on 
Wednesday next, April 14. 


A. I. and S. E. E., Philadelphia Sec- 
tion On May 1 the meeting of this 
section of the Iron and Steel engineers 
will be devoted to “general ideas and 
discussions,” every active member being 
invited to prepare a paper on the sub- 
ject pertaining to the application of 
electricity to the iron and steel industry. 

Kansas State Association of Elec- 
trical Contractors and Dealers.—The 
semi-annual meeting of this association 
is to be held in Kansas City, Mo., on 
Monday and Tuesday, April 26 and 27, 
in connection with the meeting of the 
Missouri State Association. W. L. 
Goodwin and S. A. Chase will speak. 


Pennsylvania Electric Association.— 
The noon-day luncheon of the western 
geographic section of this association, 
which, as previously announced, is to 
meet at the William Penn Hotel, Pitts- 
burgh, on April 21 to discuss power- 
factor topics, will be addressed by A. 
W. Thompson, president of the Phila- 
delphia Company, and A. M. Lynn, 
president of the West Penn Power 
Company. 
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Commission 
Rulings 


Important decisions of various stat« 
bodies involving or affecting elec- 
tric light and power utilities. 


PITT 


Abandoning Unprofitable Branch 
Line-—The Arizona Corporation Com- 
mission has refused permission to the 
Ray Electric & Telephone Company to 
abandon unremunerative service on a 
branch line, setting forth that the in- 
come of the entire system is adequate, 
that the branch line was inaugurated on 
the company’s own initiative and that 
the service has been available for many 
years and the community has been led 
to rely upon it. 


Distance of Free Extensions. — By 
agreement between the Public Utilities 
Commission of the District of Colum- 
bia and the Potomac Electric Power 
Company the latter has agreed to ex- 
tend underground wiring 35 ft. and 
overhead wiring 250 ft. without charge 
in order to furnish electricity to new 
customers. These distances are less 
than those proposed by the commission, 
but they are more than twice the dis- 
tances to which the company has been 
extending its service without cost in the 
past. 

Donation to Attract New Customer.— 
In an investigation into the accounts of 
the Albion (Ill.) Electric Light & Gas 
Company, conducted for rate-making 
purposes, an item of $500 paid to a fund 
raised to induce a certain manufacturer 
to start a factory in the city was found 
charged to operating expenses. The 
Illinois Public Utilities Commission de- 
cided that this was a proper charge but 
that the amount should have been 
amortized over a series of years as the 
benefits from the new customer would 
be centinuous. 


Just and Reasonable Return.—A re- 
turn of 4.6 per cent on electric utility 
property is less than reasonable, in the 
judgment of the Public Service Com- 
mission of Missouri, expressed in its 
finding on the complaint of the Engi- 
neers’ Incitation Club against the Union 
Electric Light & Power Company of 
St. Louis, to a utility compelled to pay 
average annual interest charges of 6.18 
per cent. State regulation in protect- 
ing the property of the investor and the 
interest of the public in proper and ade- 
quate service should result in a return 
sufficient to attract necessary new 
capital. 


What Constitutes a Proper Minimum 
Charge? — The Bloomington (Wis.) 
Electric Light & Power Company ap- 
plied to the Wisconsin Railroad Com- 
mission for a uniform rate of 10 cents 
a kilowatt-hour, with a minimum charge 
of $1.50 a month instead of $1 as for- 
merly. The commission granted the 
10-cent rate, but placed the minimum 
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charge at $1.25, saying: “While there 
is no question that the rates provided 
here will not under present operating 
conditions provide a full return, there 
is question as to whether the service is 
worth $1.50 a month throughout the 
year to many customers and there is 
the further question of whether or 
not an attempt should be made to pro- 
vide a full return to this plant.” 


Increased Rates Authorized Despite 
Contract with Municipality.—The Board 
of Aldermen of Atlanta, Mo., in Novem- 
ber, 1916, entered into a twenty-year 
contract with a local firm to supply the 
municipality with electricity at a maxi- 
mum rate of 15 cents a kilowatt-hour. 
This contract, the Missouri Public Serv- 
ice Commission holds, does not prevent 
the commission authorizing an increase 
of 2 cents a kilowatt-hour, which it 
holds to be proper in the case of a 
utility earning 3.8 per cent on an esti- 
mated valuation made in the past and 
confronted with a condition where in- 
creased costs of operation have ad- 
vanced in excess of the proposed in- 
crease in rates. 


Location of Meter — Installation of 
Wires.— A customer of the Mohawk 
Edison Company protested to the Public 
Service Commission of New York, 
Second District, against regulations of 
the company making it obligatory to 
place the meter in the cellar and to 
inclose the service wires in metal con- 
duits. The commission found that, 
while the meter must be so placed as 
to be readily accessible without danger 
to an employee of the company de- 
siring to read or inspect it, the com- 
pany cannot insist on its being placed 
in the cellar without rendering itself 
liable for illegal requirements. A com- 
pulsory rule for the inclosing of the 
wires in metal conduits, on the contrary, 
is entirely within the right of the com- 
pany, which is responsible for the 
safety of the connection. The complain- 
ant was therefore sustained in his first 
contention and was overruled in the 
second. 


Wrong Method of Billing Residence 
Customers.—A method of billing resi- 
dence electric lighting service and com- 
mercial lighting service over one meter 
on the basis of the total maximum de- 
mand calculated separately for each 
class of service is wrong, according to 
the decision of the Public Utilities 
Commission of Illinois in a complaint 
against the Commonwealth Edison 
Company of Chicago. Empty sockets, 
the commission holds, should not be 
rated in determining maximum kilo- 
watt-hours under a schedule requiring 
such determination from the rated ca- 
pacity in watts of the connected instal- 
lation, nor is an electrical company 
which reserved the right to determine 
a customer’s maximum demand only by 
the installation of a meter or by the 
inspection of the premises justified in 
changing the base of a consumer’s bill 
on the mere report of its lamp depart- 
ment to its meter department that the 
consumer has increased the watts in his 
connected load. 
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Recent Court 
Decisions 


Findings of higher courts in legal 
cases involving electric light, power 
and other public utility companies 
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Duty of Employer in Insuring Safety. 
—A master is not required, according 
to a decision of the Court of Appeals of 
Kentucky, to furnish absolutely safe ap- 
pliances, the full measure of his duty 
being discharged when he exercises or- 
dinary care to furnish appliances which 
are reasonably safe. (218 S. W. 305.) 


Ordering Operation at a Loss Un- 
constitutional.—In Brooks-Scanlon Com- 
pany vs. Railroad Commission of 
Louisiana, the United States Supreme 
Court has declared that any order by 
a public service commission or injunc- 
tion by a court that compels operation 
at a loss is in violation of the federal 
Constitution. (40 S. C. R. 183.) 


Rate-Making Powers Never Dele- 
gated by Implication.—The power of the 
state to fix the rates to be charged by 
public utilities is never delegated by im- 
plication, the Supreme Court of the 
State of New York declares, and no 
municipality, board or commission may 
exercise such power unless it is clearly 
and unmistakably granted by the state. 
(180 N. Y. S. 304.) 


Private Contracts Must Yield to 
Public Welfare.—In Edison Storage 
Battery Company vs. the Board of Pub- 
lic Utility Commissioners the New 
Jersey Supreme Court has held that 
where a public utility company in- 
creases its rates to take effect on a 
fixed date and the commission, on hear- 
ing, modifiesgbut does not suspend them, 
an order affirming the modified rates, 
to take effect at the date fixed by the 
company, will not be set aside on certi- 
orari. Private contracts as to rates, 
the court also observes, must yield to 
the public welfare, and the state may 
fix a just and reasonable rate without 
regard to the rate that is reserved in 
the contract. 


Duty of Electric Power Company to 
Eliminate Inductive Interference.—Suit 
having been brought by the Dakota 
Central Telephone Company against the 
Spink County Power Company because 
of interference, the Supreme Court of 
South Dakota found that where a tele- 
phone company using low-tension cur- 
rent and the earth as a return circuit 
first occupied a highway and was fol- 
lowed by an electric power company 
whose high-tension current interfered 
with the telephone lines the power com- 
pany must. bear the expense of install- 
ing a metallic return circuit in the 
telephone lines to eliminate electro- 
magnetic induction, though there is no 
duty on the part of the power company 
to remedy faulty construction of the 
telephone lines. (176 N. W. 143.) 
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James D. Mortimer, who has re- 
signed asjpresident of the North Amer- 
ican Company and its subsidiaries, ef- 
fective Nov. 1, received his early train- 
ing in the utility field in the Northwest 
under Sidney Z. Mitchell. In 1902, 
when Mr. Mitchell was general man- 
ager of the Tacoma (Wash.) Railway 
& Power Company and was also in- 
terested in the Puyallup hydro-electric 
development, Mr. Mortimer, who came 
from the University of California, was 
made superintendent of power. When 
Mr. Mitchell came East to head the 
Eiectric Bond & Share Company he 
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brought Mr. Mortimer with him, and 
he was made successively engineer, 
manager of operating department and 
a vice-president. In 1909, when the 
Electric Bond & Share Company be- 
came interested in the bonds of the 
Telluride Power Company operating in 
Utah and Colorado, Mr. Mortimer was 
scnt out to report on the property. 
While engaged in that work he came 
ir contact with the late James Camp- 
bell, president of the company and also 
of the North American Company, 
whose chief properties are in St. Louis 
and Milwaukee. Mr. Campbell was so 
impressed with the work of Mr. Mor- 
timer that he induced him to join the 
staff of the North American Company 
in 1911, and Mr. Mortimer became 
president of the Wisconsin properties 
and a vice-president of the holding 


company. In 1914 Mr. Mortimer be- 
came president of the North American 
Company, succeeding Mr. Campbell, 
who acted as chairman of the board 
until his death a few months later. 
Although Mr. Mortimer is_ better 


krown in the electric railway than in 
the electric light and power field, his 
administration of the power properties 
in St. Louis and Milwaukee. has been 
eminently successful. Mr. Mortimer 
was born in Elmhurst, IIl., forty years 
ago. 

J. R. Geary of the International Gen- 
eral Electric Company, who is also the 
director of the Tokyo Electric Com- 
pany, has received the “fourth order of 
merit with the Rising Sun” as an 
acknowledgment of his services to 
Japan during a residence of fifteen 
years. 
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Paul R. Duffey, formerly supervisor 
of power plants of Potomac District, 
U. S. R. R. A., with office at Hagers- 
tewn, Md., has been appointed chief 
inspector of motive power, maintenance 
or equipment department, Western 
Maryland Railroad, with headquarters 
at Hagerstown, Md. Mr. Duffey will 
also be supervising officer of all power 
plants on the Western Maryland sys- 
tem and subsidiary lines. Mr. Duffey 
entered on his new duties March 1. 


Theo. Schou, formerly professor of 
electrical engineering at the University 
of Iowa and later consulting engineer 
for the Electric Machinery Company, 
Minneapolis, Minn., is now connected 
with the Ideal Electric & Manufactur- 
ing Company, Mansfield, Ohio, in the 
capacity of chief engineer. Mr. Schou 
has specialized in the design of syn- 
chronous motors, being recognized as 
one of the foremost authorities in this 
field. He will develop a new line of 
synchronous machines for the Ideal 
Electric & Manufacturing Company. 
Mr. Schou has contributed a number of 
articles to the ELECTRICAL WORLD dur- 
ing the past few years on the de- 
sign and manufacture of synchronous 
machines. 


W. E. Herring, since 1913 industrial 
agent of the Puget Sound Traction, 
Light & Power Company, Seattle, 
Wash., has resigned to accept a posi- 
tion on the engineering staff of Stone 
& Webster in Boston. From 1909 to 
1913 he was water-power engineer for 
the Forest Service with headquarters at 
Portland, Ore., having jurisdiction over 
water powers of Oregon, Washington 
and Alaska. Before that he was chief 


engineer of the Forest Service, with 
headquarters at Washington, D. C. 
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James T. Hutchings has resigned as 
president and general manager of the 
Rochester (N. Y.) Gas & Electric Com- 
pany to become assistant general man- 
ager of the United Gas Improvement 
Company at Philadelphia. Mr. Hutch- 
ings was born at Amherst, Mass., Feb. 
18, 1869, and was graduated from the 
Massachusetts Agricultural College at 
Amherst in 1889. He immediately en- 
tered the employ of the Thomson-Hous- 
ton Electric Company. In November, 
1890, he became connected with the 
Germantown (Pa.) Electric Light Com- 
pany as assistant superintendent. He 
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remained in that position until April, 
1891, when he became assistant superin- 
tendent of the West End Electric Com- 
pany at Philadelphia. Upon the con- 
solidation of that company in 1893 with 
other companies to form the Phila- 
delphia Electric Company he was ap- 
pointed superintendent. He was ad- 
vanced to the position of assistant elec- 
trical engineer, which he held until 
June, 1904, when he accepted the super- 
intendency of the electrical department 
of the Rochester Railway & Light Com- 
pany. In 1909 he was made general 
manager of that company and on June 
1, 1917, was promoted to be vice-presi- 
dent and general manager. On Dec. 20, 
1918, he was elected president of the 
company to succeed Harry E. Andrews, 
who died on Dec. 1 of that year. Mr. 
Hutchings has been largely responsible 
for the physical growth of the Roches- 
ter company during his administration. 
A number of the company’s generating 
stations have been built under his super- 
vision, and the development of the dis- 
tribution system for gas and electricity 
has been worked out under his direc- 
tion. This work has called for the con- 
solidation of nine separate and distinct 
distribution systems operating at vari- 
ous frequencies and voltages in furnish- 
ing street and commercial lighting ser- 
vice. Another noteworthy feature of 
his work in Rochester has been the in- 
fluence he exerted in creating a loyal 
spirit among employees and a friendly 
feeling toward the company by the pub- 
lic. Mr. Hutchings took up his new 
duties April 1. Robert M. Searle, hereto 
fore vice-president of the company, ha 
been elected to succeed Mr. Hutching:. 
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High-Tension Insulators in 
Good Demand 


A ANUFACTURERS of high-tension insulators have 
[ites hands full taking care of orders for shipment 
+ during the next six months. In general quotations 
are being made on a basis of shipment in four to six months, 
but there is still a certain amount of capacity, small, it is 
true, which can be turned over to care for special rush 
orders by moving ahead short time orders on which a 
slightly longer shipping date would make no difference to 
the buyer. 

The best orders are coming from outside the country. 
Payments are being made on the basis of cash on bill of 
lading, although some European countries are seeking 
longer terms. Italy and France are very active in this 
field. The high cost of fuel in these countries is undoubtedly 
1 great factor in the expansion of high-tension lines at 
this time. An order of 70,000 suspension units is being 
filled for shipment to Japan, for operation on 154,000 volts. 
It may be interesting to note here that an order for 10,000 
units for this development has been placed in Japan. 
Among the orders for South America is one for 30,000 units 
of the 70,000-volt suspension type, destined for the Andes. 
Inquiries, too, for export trade are received in good volume. 

The domestic market, with the exception of a very few 
cases, possibly a half dozen, confines its activity to mainte- 
nance orders. These orders, however, are running into good 
volume as is witnessed by the long shipping dates quoted. 

Factory production is reported at a little higher rate than 
earlier in the year. Labor is still regarded as the control- 
ling factor in production, and its turnover is still rather 
high. Malleable shortage is giving considerable trouble 
in some plants, although at least one manufacturer reports 
a good supply coming from the foundry which has been 
his source for a good many years. 

Prices on high-tension insulators were advanced from 10 
to 20 per cent by at least one manufacturer, while others 
have reported no advance since early in the year. 


Farm Service Opens Manufacturing 
Opportunities 


LECTRICAL manufacturing companies which are 

watching closely the developments in farm lighting 

are confident that this field is opening up opportuni- 
ties. These come not only in new applications for heating 
and motor-driven appliances but also in lines of supplies 
designed especially for farm service. The new market for 
appliances has been so well visualized that it may be passed 
with the statement that development work is proceeding at 
1 surprising pace. 

In the supply lines, however, the situation as‘the electrical 
manufacturer sees it is different. In equipping the 32-volt 
installations, sockets and switches ordinarily used for 110- 
volt service were used. Because they were liberally de- 
igned they stood the severe service for a while. But right 
iow the farm-lighting dealers are beginning to learn that 
i serious error was made in using this 110-volt material. 
‘lurry-up calls for service men are reaching the dealers 
n such quantities that investigations as to the causes have 
been made. These inquiries show that it is not the plants 
vhich give the trouble. It is the 110-volt electrical equipment. 

The eause for this ‘is, of course, easily understandable. 


A flatiron is the heaviest load an ordinary socket usually 
handles. On a 110-volt circuit an iron uses between 5 
amp. and 6 amp. Operating at 32 volts the same iron takes 
between 173 amp. and 20 amp. Such severe overloading 
was bound to end in trouble. The remedy, it seems, lies 
in the production and sale of a line of 32-volt heavy-duty 
sockets, feed-through switches, plugs and receptacles. A few 
manufacturers’ models of these devices are now being shown 
around among the trade. An attachment plug in this stage 
of development was shown at a recent meeting of farm- 
plant dealers and created very favorable comment. It was 
of a parallel-blade type with the blades staggered to give 
increased clearance for wiring. While the blades are very 
heavy, the receptacle will also accommodate an ordinary 
110-volt parallel-blade attachment plug. 

Surveys which manufacturers have made of this field 
indicate that when these 32-volt lines come into produc- 
tion they will find a receptive market. Demand, it is 
thought, will come not only from the farm-plant dealers 
and electrical retail trade but also from the makers of 
appliances who wish to .equip their devices with plugs 
which will break heavy currents. 


Analysis of 1919 Electric 


Motor Exports 


r “HE value of electric motors exported from the United 
States during 1919 was far in excess of the value of 
any other type of electrical apparatus sold to foreign 

buyers, last year’s exports of this product amounting to 

$10,635,476. This is $1,843,167 in excess of insulated wire 
and cable exports, the next most important item of electrical 
goods sent out of the country. Fig. 1 indicates that the 
rate of exportation of electric motors was fairly uniform 







5/0 3 20 

a 
o S 
(a oS 
e ~o,..} $F | | pegocor 
68 § lo 
” 
a! am 
Ss 
HOs512 
et 
S Besicke oes , 
e 2 | 886,289 Dollars, 
£ 4'§ 8 eccedeneceS=ss= 
° 6 
> 
a 4 

t 
Pn DS 4 
cee } ™, 2. wf ~ ©, 19/5 
ae wm—ilontiny Lxports or /lotors 19/9 | 
> 2 —-—Average /Tonthly Exports of Motors /W/9 — 
oa | | | 
~ c j ! i 
8 0 o 0 
oY: 7 
< = c L & > C > > oS “ 

Ss = S a S 5 a 2 > °° 3 v 
o uw = < ae ~ a ~~ wo Oo = oa 


FIG. 1—MONTHLY VARIATIONS IN VALUES OF ELECTRIC 
MOTOR EXPORTS 


throughout the year, with the exception of June, when a 
total value of $1,562,521 was recorded. The average 
monthly rate of exportation was $886,289. 

Data compiled by the ELEcTRICAL WorLpD indicate that 
the value of electric motors imported by Canada from 
the United States was a third more than that imported 
by any other country, with a total of $1,611,317. Japan 
and England were second and third, with $1,067,949 and 
$877,478 respectively. Fig. 2 shows the relative value of 
exports to various countries importing motors the value 
of which was in excess of $100,000. A detailed study of the 
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figures for countries actively involved in the war indicates 
very clearly the rate of rehabilitation of their industries. 
Belgium did not import any electric motors until April, but 
the monthly exports to that country gradually increased 
after April until in November and December the totals 
were $71,078 and $47,401 respectively. France, notwith- 
standing the probable largely increased local production of 
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FIG. 2—EXPORTS OF AMERICAN ELECTRIC MOTORS TO 
FOREIGN COUNTRIES 


all types of electrical apparatus since the armistice, im- 
ported electric motors valued at $591,227 in 1919, the De- 
cember imports being $58,793. England showed a remark- 
able increase in this line of imports, the figures for January 
and November being $20,898 and $424,043 respectively. 
Taking into consideration only such countries as imported 
$100,000 or more of this class of American electrical goods, 
continental America accounted for $3,968,235 worth, or 
40 per cent; European imports totaled $2,200,599, or 22 per 
cent, and the remaining $3,680,707, or 38 per cent, went 
mostly to Japan, Australia, British India and China. 

The above figures are based on export statistics issued 
by the Bureau of Domestic and Foreign Commerce for 1919. 


Possibilities of Fractional-Horsepower 
Motor Business 


HE demand for fractional-horsepower motors in 
industrial fields is growing so rapidly that one of the 
leading men in that branch of the business predicts 

that within five or six years the industrial demand will 
catch up with and perhaps surpass the demand for house- 
hold appliances. This statement was made with the full 
realization of the great possibilities of electric refrigerating 
machines, electric dishwashers and other devices which are 
being developed to swell the demand in the domestic field. 
The idea is still prevalent that the fractional-horsepower 
motor business depends primarily on the demand for electric 
washing machines, but this does not seem to be borne out 
by the figures. Records of American manufacturers show 
an output of some 200,000 fractional-horsepower motors per 
month against a production of about 60,000 electric washing 
machines in the same length of time. Furthermore, one of 
the large manufacturers has unfilled orders on hand for 
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upward of 1,000,000 motors and the washing-machine manu- 
facturers have been able to electrify only 70 per cent of 
their combined output. 

There is a potential application for fractional-horsepower 
motors wherever labor is done by hand, and the electrifica- 
tion of hand tools is advancing steadily. In a particular 
engine factory one man with an electrically driven socket 
wrench replaced nine men with hand wrenches. Bench 
planers, breast drills, screwdrivers, valve grinders, pre- 
cision grinders and many tool-room tools are among those 
that have already been successfully electrified. The horse- 
power rating of the motors required by some of these tools 
is beyond the fractional-horsepower class, but the speeds 
used are so great that in many instances the regular 
fractional-horsepower motor frames are used. 

Under normal conditions it usually took about a year to 
break into the manufacturing end of the fractional-horse- 
power business because the majority of prospective cus- 
tomers came under one of the two following classifications: 
Those who had signed up with some one else for a year’s 
supply of motors and those who were developing machines 
and wanted sample motors with which to experiment. In 
either case it would take about a year to get tangible 
results. Now, however, the demand for motors is so great 
and the supply so limited that any manufacturer who can 
make deliveries can get orders. Manufacturers have noticed 
that their fractional-horsepower business has not been 
affected by panics and business depressions to anything like 
the extent of other lines. 


The Danger of Pyramiding Orders 


RESH evidence comes in every day that business as it 
F: now carried on is on an unsound economic basis. It 

has come to the point where in many lines, and among 
them are parts of the electrical industry, manufacturers 
talk glibly of production booked up months ahead and of 
the inability to accept orders for nearby delivery. Nor do 
these manufacturers, except perhaps in a few isolated in- 
stances, take the trouble to inquire into the genuineness of 
the incoming orders. Were a careful and unbiased study 
made it is doubtful whether any bonafide unfilled orders 
would be found; certainly, at least, the situation as it is now 
so generally understood would be greatly clarified. By 
far the bulk of the excess demand comes from covering 
er pyramiding of orders. For instance, a jobber in the 
Eastern steel district, needing a certain amount of conduit, 
wired an order for double that amount to three manu- 
facturers. Had he received all that he had called for he 
wouldn’t have had room enough for it in his warehouse. 

If all of the electrical jobbers in New York were to 
receive all of the goods they have ordered, it was stated last 
week by one who should know, there wouldn’t be enough 
spare warehouse space in the city to take care of it. 

A prominent department store buyer wanted from two 
to six toasters. He placed an order for fifty. A jobber 
in New Jersey orders three carloads of washing machines 
every time he sells one carload. A manufacturer of an in- 
dustrial device employing in its make-up a ;»-hp. motor 
placed an order with each of at least three manufacturers 
for more motors than he needed during the year and then 
went out into the resale market and picked up a few to keep 
him going along. 

A small buyer of magnet wire placed three orders of 
$10,000 each for magnet wire when his own annual require- 
ments were about $5,000 worth. 

A dealer needed 250 switches, on which deliveries are long. 
To be sure of getting them at the earliest possible moment 
he placed orders with from three to five different jobbers for 
the full quota of 250 switches. Each of the jobbers, think- 
ing that the order was bona fide and knowing that the 


‘ factory was hard pressed, thought that the factory might 


scale down its order and ship only part of it. As a safe- 
guard against such a contingency the jobbers each doubled 
the quantity for order, so that the total order which finally 
reached the manufacturer was for from 1,500 to 2,500 
switches. 

There are only a few of the electrical jobbers who have 
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not engaged in this practice of ordering far and wide and 
heavily. At the first evidence of a slackening in the market, 
however, these jobbers can be expected to run for cover. 
Then heavy cancellations must necessarily follow. 

It is doubtful whether manufacturers will enforce non- 
cancellable contracts very generally. There does, however, 
seem to be a demand on the part of the manufacturers for 
some way to meet such a situation. A policy of demanding 
so much down or within, say, ten days of the placing of 
an order before booking it, to be forfeited in case of can- 
cellation, might prove effectual, but there is no evidence of 
its having been used, at least to any considerable extent. 


Midwest Jobbers Feel Producers 
Should Guard Market 


\ , YITHOUT the development of any new factors of 
moment, trading in the Middle West continues on as 
heavy a scale as heretofore. Orders placed continue 

to exceed in amount goods shipped, and no improvement in 
deliveries is noted. A slight tightening of credit is ob- 
served, or rather a more definite policy of holding buyers 
to original credit terms, besides also a more strict adherence 
to discount dates. This policy is being adopted to offset 
in a measure the more or less reckless buying which is per- 
sisted in. Jobbers are a unit in recognizing the fact that 
orders are being placed in excess of actual requirements 
but feel that the manufacturer is the one who should be 
particularly on guard, as the jobber is more or less helpless 
in the matter. In order to sell a jobber must have stock; 
in order to maintain stock he must at present order many 
months in advance, and the manufacturer, with his broader 
knowledge of the possibilities of national consumption, 
should be careful, the jobbers feel, not to plan output in 
excess of ultimate total national need. 


Metal Market Situation 
Te recent interest in copper has subsided to some 


extent and the market has taken on a quieter aspect. 

The London market is quiet because of Easter holidays 
and the unsettled European situation. Producers’ domes- 
tic prices are from 19.00 cents to 19.25 cents for April 
delivery, the nominal price being 19.25. Some large sales 
were made at 19.00 cents. The outside market was dull 
and reflected a somewhat weaker tone. There is more 
anxiety to sell in this market than to buy, and some offer- 
ings were made at one-quarter of a cent under 19.00 and 
little disposition to take. Producers’ third quarter quota- 
tions have been set down at 19.50 cents a pound. 

There has been a stiffening in the lead market, and the 
former price of 9.25 cents, below which some buying was 
recently done, is again the holding price. Supply is still 
low and not adequate for the demand. 

Zine in the London market is a little quieter. Several 
sales in fair volume have been made and for the most part 
producers’ April and May supplies are well cared for. 
Domestic demand is light. 


NEW YORK METAL MARKET PRICES 


—March 31—— — April 7—— 
Copper £ s d £ s d 
London, standard spot ; «« IGF 10 0 105 0 0 
Cents per Pound Cents per Pound 
Prime Lake...... 19.25 19.25 
Llectrolytic.......... ; 19.00 19.00 
Casting...... years 18.50 18.62} 
. VE ben cb ke iwe ‘ ; 23.00 23.00 
Lead, trust price......... 8.90 9.29 
Antimony......... ee 10.50 10.50 
kel, ingot : ; 2 43 00 43.00 
- t zine, f.o.b. smelter a aed 12 50 12.50 
SUMS. 515.4 hk cn aoa ARS Oo 8 80 8.85 to 8.95 
Pir ‘ Kane ano 62.50 to 63.00 62.00 
Aluminum, 98 to 99 per cent............ 33.00 33.00 


OLD METALS 


Cents per Pound Cents per Pound 


Heavy copper and wire... 16.50 to 17.00 16.59 to 17.25 
Brass, heavy... 10 25 to 10.50 10 25 to 10.50 
brass, light....... 9 0Nto 9.25 9 00to 9.25 
nt heavy 7.75to 7.87} 7.50to 7.75 

i scrap 5.00to 5.25 5.00to 5 25 
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PRING building has commenced. It is noticeable to 

a greater extent in the West and South than else- 

where. Demands made upon jobbers for conduit, wire, 
armored conductor and other materials have been tre- 
mendous and, if shipments improve, jobbers will do a 
record-breaking business this spring. In Chicago and in 
Buffalo a strike of railroad switchmen is hampering the 
already badly delayed shipments. New York and the East 
are suffering as the result of the harbor strike, which 
includes not only boat hands but freight handlers as well. 
Jobbers in the metropolitan district so far have not suf- 
fered except for lamps, conduit, flexible armored cable and 
porcelain, but should the strike continue another week 
nearly all the jobbers will. be affected. 

Timely rains and improved industrial conditions have 
bettered conditions in San Francisco. In Seattle ship- 
building on a4 large scale is to be renewed. There 1,000 
building permits were issued during March, and one of 
the largest jobbers reports business for the month 30 per 
cent ahead of March, 1919. Atlanta is suffering from a 
lack of material, although building is being carried on 
upon a larger scale than heretofore. Lumber production 
is improved, although it has not been noticeable as yet 
owing to the car shortage. 

Pipe manufacturers are not all in accord with further 
price advances. So far only one manufacturer has issued 
card 45, the others still holding to No. 44. 

Price changes are general, schedules having been revised 
on a large number of products. 


NEW YORK 


Easily the most important factor in the past week’s 
activity has been the freight and express tie-up caused by 
the harbor strike. While some jobbers have not felt the 
pinch as yet, others find it impossible to do much business 
on account of having lamps, conduit, porcelain, lamp cord 
and other much-needed materials tied up on the Jersey 
shore. To aggravate matters practically all of the incoming 
material already has been sold, and purchasers unable to get 
delivery are attempting to fill their needs elsewhere. 

Much building construction is planned but unless con- 
duit, armored conductor and other necessities are received 
in larger volume than at present, the work no doubt will 
be delayed. An embargo has been placed on freight into, 
through and out of Buffalo. 

Numerous price changes are announced this week. 
Among the products mentioned are included conduit, cotton 
webbings, silk insulation, lighting glassware, ranges, lamp 
guards and porcelain. 

Flexible Armored Conductor.—The situation remains un- 
changed. Several jobbers have been successful in buying 
some stock from the surplus materials department of the 
United States government but at prices as high as or higher 
than those being paid to manufacturers. Factory conditions 
are reported as improving gradually. 


Conduit.—Some conduit is being received but not in 
sufficient quantity to be of much assistance to jobbers. One 
manufacturer has issued a new card, No. 45, effective Apri! 
1, which shows an advance of eight peints over card No. 44. 
Other manufacturers have failed so far to issue a new card, 
feeling that the price limit already has been reached. 


Insulating Materials.—Business is active and the demand 
continues to be greater than the supply. Cotton webbings 
have advanced 5 per cent and silk insulation 20 per cent. 
Friction tape is 45 cents in 1,000-lb. lots and 48 cents to 
55 cents in 100-lb. lots depending on grade ordered. 
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Lighting Glassware.—Voluine of business is increasing 
and good sales are reported. ivanhoe-Regent has advanced 
its prices, amounting to 20 per cent on the list. 

Lamp Cord.—This is being received in good volume by 
a number of jobbers but will all be used in filling back 
orders. 

Ranges.—Sales are increasing in greater volume than 
ever before. Dealers are crying for ranges, but deliveries 
are showing only slight improvement. Orders are booked 
more than a year ahead for factory capacity. An advance 
of from 10 to 15 per cent was made April 1 on account 
of increased costs of labor and materials entering into the 
manufacture of ranges, hotel and restaurant equipment. 


Lamp Guards.—“Loxon” lamp guards have advanced 30 
cents a dozen on list. Quotation on 110-volt size in 5-gross 
lots is $2.40 per dozen; on 220-volt size, $2.55 per dozen. 

Porcelain Material—Commercial porcelain, such as tubes 
and knobs, is having a heavy sale. Shipments are better 
on this material, but the potteries are oversold and manu- 
facturers will give no delivery quotation. Price changes 
on porcelain went into effect April 1, the average increase 
amounting to 30 per cent. 

Fractional Motors.—Prices are not being quoted by Gen- 
eral Electric on motors of less’ than 3 hp. direct-current 
and single-phase. Capacity for washing-machine motors 
is taken for more than a year ahead. 


BOSTON 


Orders continue at full tide. Stocks are very low in 
porcelain, rigid conduit and non-metallic flexible conduit. 
Freight shipments are improving, and in some cases faster 
service is being obtained in this way than by express. Prices 
tend to harden, tape being up and also pull sockets. A 
new card with higher quotations on rigid conduit is expected 
soon. Jobbers’ deliveries into Maine from Boston stocks 
are growing better and some small material is being shipped 
advantageously into Connecticut from Boston by motor 
trucks. Collections are none too good, though no serious 
complaints are heard. Industrial activity is intense; at 
least six new large jobs were reported this week and 
several smaller ones are to be started at once. 

Sockets.—Pull sockets are quoted at 50 cents net, in case 
lots, an advance of 2.5 cents. Keys and keyless remain 
steady at 28 cents and 26 cents respectively. Stocks are in 
vood condition. 

Wire.—Stocks are quite satisfactory, owing to moderate 
demand. Rubber-covered wire is quoted at $11.50 per 1,000 
ft. in 5,000-ft. lots and at $13 in smaller lots. One jobber has 
received 2,000,000 ft. of this material within a few days. 
Weatherproof and bare wire are steady on 29-cent and 
24-cent basis, respectively. 

Porcelain Yittings—One of the worst shortages in the 
history of the New England trade is reported. Scarcity of 
nails prevents shipment of “Nail-it” knobs. Tubes, cleats 

d blocks are low. Prices are being quoted as of time of 
shipment. 

Lamp Cord.—Prices are steady on No. 18 cotton-covered 
at $43.70 per 1,000, list, with discounts up to 45 per cent, 
but comparatively little of this material is to be had. 

Tape.—Prices are stiffer at 60 cents a pound on }?-in. 
black tape. Tape is now higher than rubber compound. 

Ridgid Conduit—Car shortages are pushing prices u» 
toward a new ecard, which will probably be 10 per cent over 
existing quotations. Larger sizes of pipe are reasonably 
plentiful, but in both black and galvanized 3} in. and 3 in. 
the market is hard hit. 

Flexible Armored Conductor—An advance to $110 per 
1,000 ft. is reported on No. 14 single-strip. Some of the 
larger stockrooms are cleaned out of this material. 

Non-Metallic Flexible Conduit.—Little loom is to be had, 
but so much is on the way from the factories that in three 
or four weeks much improvement is expected in the supply. 
Prices are steady, Monday’s quotation being $37 per 1,000 
ft. for .»-in. and $40 for }-in. loom in coil to 1,000-ft. lots, 
subject to change on delivery if not in stock. 
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Motors.—Second-hand dealers are buying new motors but 
find deliveries unsatisfactory. The demand for motors of 
moderate size is enormous. Prices are firm and stocks low. 


Cross-Arms.—Prices are stiff, with advances from 12 
cents to 17 cents per foot since Jan. 1. Buying is moderate. 


Poles.—Fair stocks of cedar poles are reported. New 
line construction is opening up only gradually, although 
some important interconnections are calling for new ma- 
terial. 

Washing Machines.—Trade is brisk, with deliveries suf- 
fering from the shortage of wringers. Prices are steady. 

Vacuum Cleaners.—The demand holds up vigorously. In 
a representative case one jobber received 204 cleaners Mon. 
day and 200 were shipped to customers before night. Parcel 
post shipments to retail customers are being utilized. 





CHICAGO 


Transportation difficulties are combining to annoy both 
jobbers and manufacturers in the Chicago district. In addi- 
tion to freight embargoes which affect shippers in all parts 
of the country a local express strike has for some time 
hampered shipments of finished products and also to a 
certain extent interfered with receipts of parts and raw 
materials. The ban on freight shipments to New England 
is particularly damaging, as large quantities of material 
are being held in shipping rooms because of it. This has 
been accumulating for two months. The shut-off of express 
facilities bothers Chicago shippers on account of the great 
possibility that a customer ordering shipment by express 
will obtain his supply from some other source and that the 
delayed shipment will be subject to cancellation. 

The long-continued shortage of motors is having the 
effect of promoting new sources of supply. It is reported 
that certain financial interests in Milwaukee (as yet un- 
named) have purchased one of the idle breweries at that 
point and are installing equipment with a view to beginning 
the production of motors on a large scale about July 1. 
An Ohio concern is also reported to have decided on the 
erection of a large motor factory here. Such promotions 
undoubtedly depend on the availability of needed raw 
materials. 

The local construction field remains very quiet. The 
sum total of building permits for the week is slightly in 
excess of $1,000,000. Rather heavy buying is expected from 
the railroads in the course of their re-equipment subsequent 
to their return to private ownership, but as yet nothing 
unusual has developed. 


Magnet Wire.—This continues to be the worst item 
among the wires on which to secure deliveries. Jobbers 
do not seem anxious for business when shipping date from 
the mill ranges from six months to a year. 


’ 


Lamp Cord.—Stocks remain practically at zero, as dealers 
receipts are not keeping pace with new orders. Deliveries 
range from four to six months and some manufacturers de- 
cline to accept new business. One-thousand-foot lots are 
listed at $24.25, coil lots at $26 and less-than-coil lots 
at $36. 


Loom.—Existing stocks are very low and demand is a 
little off. Shipments from factories are not in sufficient 
quantity to replenish stocks, however, and jobbers are 
unable to name delivery dates. No price change has 
occurred for some time, 1,000-ft. lots of .:-in. loom being’ 
quoted at $35.50 and of j-in. at $37. 


Line Material.—In general, this material remains quiet 
in comparison with all other items in the electrical line. 
The severe tornado of a week ago necessitated the replace- 
ment of some 2,500 polés in this vicinity, but withdrawa!s 
were mainly from operating companies’ emergency stocks, 
no effect being felt on market conditions. 


Locust Pins.—As anticipated, jobbers’ list on locust pin 
has followed the lead set by manufacturers, an increase 
of more than 15 per cent going into effect this week 
Current quotations on 14 in. x 9 in. is, for 1,000 or less 
$56.25; in large quantities, $46.80 per 1,000. 
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Lamps.—A brisk demand is felt. Purchases by the 
railroads have been particularly heavy, special locomotive 
equipment being very low in stock as a result. Some short- 
age is also felt in the more common sizes in domestic use. 

Farm-Lighting Sets——The issue of March 27 noted in- 
creased prices of Delco-light sets. It should have been stated 
that these changes do not go into effect until May 1. 
Until that date the old list remains in effect. 


Electric Non-ferrous Metal Furnaces. — Manufacturers 
report very good demand for this equipment, several fur- 
naces having been recently sold. The 500-lb. size is most 
popular. Deliveries are being made in about eight weeks. 


ATLANTA 


Inability to obtain material in quantities is becoming a 
chronic complaint. Orders are being received by all job- 
bing houses in volumes larger than heretofore reported, the 
increase being due principally to the opening up of the 
spring building season. Car shortage is causing a great 
deal of difficulty in the receipt of supplies, principally 
lumber, the production of which has materially increased 
in the last thirty days, permitting the accumulation of in- 
creased mill stocks. However, transportation difficulties 
reported above prevent the distribution to building centers 
in sufficient quantities. 

Although labor conditions throughout the section have 
been comparatively satisfactory to date, the Georgia Rail- 
way & Power Company having settled the wage dispute 
of the railway employees and arrived at a new wage 
schedule for all electrical workers, the union plumbers, 
painters and some allied trades have voted to strike for the 
closed shop. They claim they will be supported by a 
sympathetic walkout of other trades. If the strike ma- 
terializes, building activities in Atlanta will suffer. 

Conduit.—Demand for conduit is even heavier than here- 
tofore reported, but no improvement in shipments is to be 
noted. Small quantities of pipe are being received from 
time to time which serve in part to relieve the acute situ- 
ation. Three months is the average promise of shipment. 

Non-Metallic Flexible Conduit.—The market on this 
article is closed. Manufacturers’ agents report their fac- 
tories sold up for a year, with little hopes for increased 
production. Small shipments on orders placed in the early 
fall are received but immediately absorbed by back orders. 


Metallic Pole Brackets.—Jobbers report a very fair de- 
mand and greater use by central stations. Local stocks are 
in fair condition, while shipments are reported satisfactory. 
Prices, three-pin, 25 cents; two-pin, 15 cents. 

Flexible Armored Conductor.—The shortage is still acute, 
despite the receipt of several small shipments in the past 
ten days. General conditions are rendered worse by the 
difficulty being experienced in obtaining the necessary fit- 
tings for use with this material. Small stocks of fittings 
or none at all are to be found in the territory. 

Sockets and Rosettes.—Sockets and rosettes are scarce. 
Poor deliveries coupled with strong demand have served 
to deplete local stocks to the vanishing point. Prices, lots 
of 500, key sockets, 404 cents; pull-chain sockets, 73 cents; 
rosettes, 18 cents. 

Distributing Transformers.—Stocks have been badly 
broken up in the past few weeks, and only a nominal supply 
of the popular sizes is to be had, despite fairly good ship- 
ments of from three to four weeks 
Poles. — Car shortage and weather conditions in the 
Northwest are given as the reason by local jobbers for their 
inability to make any deliveries on white cedar poles. 
Juniper poles, on which shipments are fair, are being sub- 
stituted for white cedar. Prices, 30-ft. pole, 8-in. to 10-in. 
butt, $6.25. 

Wire.—Long shipments, quoted at six months, are caus- 
ing local stocks to become badly depleted. One jobber re- 
ports inability to obtain shipments of weatherproof, his 
tocks of Nos. 6, 8 and 1) being completely exhausted. 
Prices are steady, rubber-covered on 28-cent base, weather- 

roof on 29-cent base, although a price increase is rumored. 
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SAN FRANCISCO 


Building permits for March totaled as follows in the three 
principal California cities: San Francisco, $2,759,000; Los 
Angeles, $3,076,000; Oakland, $687,000. As a matter of 
comparison, the respective 1919 figures were: San Francisco, 
$896,000; Los Angeles, $1,122,400; Oakland, $494,700. Dis- 
turbing thoughts about the future find no place in Cali- 
fornia’s activities, for there is more business than can be 
taken care of. In view of rather meager shipments from 
the factories there is, on the contrary, a healthy sign for 
renewed optimism in very timely rains and quieter industrial 
conditions. A threatened strike of the linemen and elec- 
trical workers of the power companies for an increase of 
334 per cent per day in the San Francisco Bay region has 
been deferred for a month. The Pacific Gas & Electric 
Company'claims that with the present rates it cannot pay 
the advance, and it will refer the matter to the State Rail- 
road Commission with a hope of higher rates as a solution. 


Lamps.—The recent 15 per cent price advance in Mazda B 
lamps will make no difference in Coast conditions. It will 
simply intensify the present leaningsttoward Mazda C lamps, 
which are becoming more and more the household standard. 
A gratifying increase in the sales of lamps with such ratings 
as 100 watts and 200 watts is also observed. The de- 
livery situation is good. 


Heating Devices.—There is no question of demand but 
only of supply, for Eastern factories are anywhere from 
three to nine months behind in their orders. Some manu- 
facturers will not accept percolator orders until the present 
factory congestion is loosened. 

Metal Molding.—The Coast has been well supplied with 
metal molding and fittings. Business shows no marked in- 
crease or change except in Los Angeles, which is out- 
selling the rest of the Pacific Coast by about two to one. 





SEATTLE—PORTLAND 


In Seattle during the month of March there were approxi- 
mately 1,000 building permits issued, representing in value 
an increase of 100 per cent over totals of March, 1919. 
Strikes in the building trades in Spokane and Yakima have 
tied up construction work to a large extent. Immediate 
resumption of shipbuilding activities in Seattle is assured 
on a large scale. Seattle jobbers and dealers as a whole 
report that the past week’s business shows little if any 
change over a few weeks back. Volume has been retarded 
to a considerable extent because of poor stocks and failure 
in deliveries. Several of the largest retail stores report 
a further increase in demand for washing machines, vacuum 
cleaners, toaster stoves and other labor-saving devices. 
Schedule material demands are daily increasing in face of 
an acute stock shortage. 

Electrical supply jobbers who are located in the Port- 
land district report a very marked slowing up in volume of 
business. Collections are tightening up to a noticeable 
degree. It takes considerably more effort at present time to 
get collections than it did two weeks ago. Credit is not 
being extended with the same freedom as characterized it 
in the past, and the prediction is that it will be still further 
curtailed in the near future. This seems to be the general 
report, although there are a few returns indicating that 
the credit situation is unaffected as yet. 

The feeling has been expressed that the Northwest may 
have possibly reached the crest in the business situation at 
the present time and may be in for a downward trend. The 
retail business does not seem to have been affected in the 
same manner. One of the largest retail electrical stores in 
Portland reports business for the month of March as being 
at least 30 per cent better than a year ago and that tax 
conditions have apparently had no affect upon sales thus 
far. Indirect reports from some of the large department 
stores indicate that buying has fallen off very noticeably 
during the past few weeks. Price changes are announced 
for lamps, effective April 1. There is a general readjust- 
ment of prices, increases being reported for small lamps 
while there will be decreases on some of the larger types of 
Mazda lamps. 
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Portable Blower 


A portable blower with fan and 


motor inclosed is being offered by the 
Clements Manufacturing Company, 601 
Fulton Street, Chicago. 


This device, 





FOR BLOWING OFF DUST 


which is designed for blowing dust 
from electrical machinery, furniture, 
etc., is made of aluminum and weighs 
6 lb. It is delivered with 25 ft. of cord 
for attaching to an electric light socket. 





Bowl-Enameled Lamp 


The bowl-enameled lamp now stand- 
ardized by the National Lamp Works 
of the General Electric Company is a 
Mazda C lamp with a white enamel 
superficially applied to the bowl of the 
bulb. The enamel reflects light to- 
ward the base of the lamp and zeyppears, 
from the outside, as a _ soft, white, 
eggshell surface. When 
bowl-enameled lamp can _ be 
from the tip end at 


viewed 


close range with- 





ENAMELED BOWL REDUCES 
GLARE 


out discomfort, say the manufacturers, 
so that glare is reduced. The enamel 
is durable, it is claimed, and will not 
chip off, nor will acid fumes affect it. 
When lamps are burned in the usual 
tip-down position the enamel will not 
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discolor during the life of the lamp. 
A bowl-enameled lamp can readily be 
washed in warm water. Because of its 
smoother surface the new lamp does 
not collect dirt so readily as a frosted 
lamp. They are nde in 100, 150, 200 
and 300-watt sizes in v2 110-volt class 
and in 100, 200 and 300-watt sizes in 


, the 220-volt class. 





Portable Machine for Flat 
Sanding 
A portable flat-sanding machine re- 
cently placed upon the market by the 
Universal Machine Products Company, 
320 North Ervay Street, Dallas, Tex., 
is designed to be used for the finishing 
of large assembled pieces. The sand- 
ing wheel is driven through gears by 





MACHINE OPERATED 
FROM LAMP SOCKET 


PORTABLE SANDING 


means of a Westinghouse universal 
motor which can be supplied with en- 
ergy from a lamp socket. The depth 
of cut made by this machine is adjust- 
able by turning the handle on the left. 
The entire machine weighs only 20 lb. 





Automatic Control Panel 

A new automatic control panel for 
motor-generator sets is manufactured 
by the Cutler-Hammer Manufacturing 
Company, Milwaukee, Wis. It consists 
of the necessary circuit breakers, 
switches, relays, fuses and recording 
instruments mounted on slate panels 
carried on a floor-type frame. The 
primary equipment of the control panel 
consists of a hand-operated oil circuit 
breaker provided with  inverse-time 
overload attachments, a phase-failure 
and phase-reversal relay and an auto- 
matic starter of the auto-transformer 
type. This is to be used with induction 
motors, but the same general equipment 
with a few slight changes can be used 
with motors of the synchronous type. 
On the direct-current side a_ knife 
switch, voltmeter and ammeter with the 
necesary fuses and an automatic re- 
closing circuit breaker are provided. 
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With the remote-control switch “on,” 
the controller may be operated by 
merely closing the main-line oil circuit 
breaker, or the breaker may be left 
closed and the equipment operated by 
means of the remote-control switch. 
The closing of the main circuit breaker 
effects the closing of the phase-failure 
and phase-reversal relay unless one or 
more of the phases are open or reversed, 
in which case the abnormal condition 
must be removed from the line before 
the relay will close. 


Conduit-Grounding Clamp 
A new type of ground clamp for use 
with rigid or flexible conduit in sizes 
up to 3 in. has been developed by the 
Fairmount Electric & Manufacturing 





GROUND WIRE IS SOLDERED IN LUG 


Company, 59 Woodland Avenue, Phila- 
delphia. This new code “All-in-One” 
clamp has a heavy copper band to be 
tightened around the condit by one bolt 
and has a socket soldering lug for at- 
taching the ground wire. 





Oscillating Washer with 
Screened-End Bottom 


An oscillating tub with a raised 
screen-end is incorporated in the elec- 
trically driven washer recently placed 
upon the market by the Surf Manufac- 
turing Company, Milwaukee, Wis. The 
tub is oscillated seventy-two times a 
minute by a Westinghouse splash-proof 
motor through gears, all of the moving 
parts being inclosed. All control levers 





DRIVEN THROUGH GEARS BY 
SPLASH-PROOF MOTOR 


for motor, tub and 12-in. swinging 
wringer are at the top of the frame. 
A positive latch holds the wringer 
rigid in all positions. The motor is 
prevented from overload by a safety 
clutch on the main driving shaft. 
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Compact Electric Ranges 
The Simplex Electric Heating Com- 
pany, Cambridge, Mass., is just placing 


on the market two new designs of 
electric ranges, Nos. 25 and 29. The 


No. 25 range, or apartment-house type, 
is only 293 in. long, 364 in. wide and 
22 in. deep, which is a saving in length 
of 21 in. over the No. 27 range of this 
company, with no reduction in cooking 





SE TYPE 


APARTMENT HOt 
capacity. The oven is equipped with a 
2,000-wait broiler and a_ 1,200-watt 
bottom heater is placed centrally below 
the flat section, the latter carrying 
three 1,200-watt plates. Vertical ele- 
vated switch panels with indexes are 
provided with a central fuse cabinet and 
receptacle for flatiron or other device. 
The No. 29 range meets the demand 
for a larger equipment than the No. 27 
and has a separate broiling compart- 
ment with 2,000-watt heater and an 
additional hot closet or plate warmer. 
Four hot plates of 1,200 watts rating 
each are provided. This range is 57 in. 
long, 22 in. deep and 543 in. high. The 
No. 25 range will easily cook for four 
to seven and the No. 29 for ten to 
twelve. 


Automotive Equipment 


A new line of automotive starting 
and lighting generators has 
been developed by the Westinghouse 
Electric & Manufacturing Company. 
The chief feature of these new motors 
and generators (which are known as 
type PW) is the construction of the 
frame and the commutator end bracket. 
In the older type the frame was short 
and the bracket cylindrical. In _ the 
new type the frame is extended and 
the bracket is flat. The brushes, which 
are mounted on the bracket, are housed 
within the extension of the frame. 
Openings in the frame (covered ordi- 
narily by an easily removed steel band) 
five access to the commutator and 
brushes. This construction, the manu- 
facturers say, provides additional me- 
hanical strength to the machine. 
and commutator are es- 


motors 


brushes 


‘he 
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pecially accessible, and the brushes 
can be renewed without taking off the 
bracket. 

The generators, which are of the 
third-brush type, are said to have an 
additional advantage in that the posi- 
tion of the third brush can be adjusted 
from the outside without removing the 
bracket. This is accomplished by 
mounting the brush on an arm which 
is pivoted around the bearing housing 
and is firmly held by screws on the 
outside of the end bracket. When 
these screws are loosened the arm and 
the brush can be turned through any 
desired angle. These motors can be 
supplied for cradle, flange or sleeve 
mounting and with either inboard or 
outboard screw pinion shifts. 


Duplex Receptacle with 
Hinged Doors 


A duplex receptacle with two indi- 
vidual hinged doors is being made by the 
Bryant Electric Company, Bridgeport, 
Conn. When the receptacle is not in 
use the closed doors are even with the 
surface of the plate. A thumb “index” 
is provided for easy opening of each 





HINGED DOORS COVER EACH RECEPTACLB 


door. This device, known as the “Spar- 
tan duplex receptacle No. 25, with 
plate No. 579,” is for use with two 


bladed plugs of parallel or tandem 
style. 
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Notes on Recent Appliances 


Radio Ammeter 


Under type T-A-W, the Roller-Smith 
Company, ..ew York City, has put out 
a new radio ammeter for radio tele- 
graph and radio telephone use. The 
manufacturers say the instrument is so 
designed that it can be used equally 
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RUGGEDNESS IS CHARACTERISTIC 


well on radio-frequency current, audio- 
frequency current and direct current, 
and that satisfactory performance and 
service is insured through its predom- 
inating characteristics of ruggedness of 
construction. 





Electric Incubator 


An electric incubator’ especially 
designed for city and suburban poultry 
raisers has recently been put on the 
market by the National Incubator Com- 
pany, Racine, Wis., under the trade 
name of “Grant.” It has a capacity 
of seventy-five eggs and is heated by 
means of two electric light globes 
placed in the top compartment. Be- 
tween these globes and the lower egg 
chamber is a steel plate which retains 
and distributes the heat. A thermostat 
regulates the heat and keeps it at 103 
deg. all the time. 
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Self-Starter for Slip-Ring Motors 


The Cutler-Hammer Manufacturing 
Company, Milwaukee, Wis., has de- 


veloped an automatic starter with a 
speed-regulating handle for use with 
slip-ring motors. 


Automatic Charging Panel 
For the automatic charging of mine 
locomotives having Edison storage bat- 
teries a panel has been designed by the 
Cutler-Hammer Manufacturing Com- 
pany of Milwaukee. 





Vacuum Cleaner with Gear- 
Driven Brush 
A new vacuum cleaner equipped with 
a gear-driven brush has been put on 
the market under the trade name “Uni- 
versal” by Landers, Frary & Clark, 
New Britain, Conn. 





Farm-Lighting Plant 


A small home-lighting plant, with 
batteries, switchboard and instruments, 
is being offered by the Radiant Manu- 
facturing Company, Sandusky, Ohio. 


Thermal Demand Meter 


A new line of thermal-demand in- 
struments consisting of indicating 
watt-demand meters for alternating- 
current circuits and ampere-demand 
meters for alternating and direct-cur- 
rent circuits has been put out by the 
Westinghouse Electric & Manufactur- 
ing Company. 


Candle-Length Socket 


A new push socket of the candle- 
length type is being manufactured by 
the Cutler-Hammer Manufacturing 
Company, Milwaukee, Wis. 
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INSULATOR COMPANY, 
J., manufacturer 
leased a three- 


THE SHAW 
5 Kirk Place, Newark, N. 
of insulatinyz materials, has 


story factory at 10 Kirk Alley for exten- 
sions to its works. 
THE STEEL CITY ELECTRIC COM- 


PANY, 1207 Columbus Avenue, Pittsburgh, 
Pa., contemplates a two-story addition, 48 
ft. x 55 ft., to its plant. 


THE BROWN INSTRUMENT COM- 
PANY, Philadelphia, manufacturer of pyro- 
meters, thermometers, tachometers, indicat- 
ing and recording instruments, is erecting 
two new buildings, one for the manufacture 


of recording thermometers, the second 
for a research department, at a cost of 
SLOV,VVU, 

THE COOPER CORPORATION of Cin- 
cinnati, Ohio, recently organized with a 
capital stock of $3,000,000 to take over and 
consolidate th properties of the L 
Cooper Rubber Company and the Cooper 
Storage Lattery Company. both of Cincin- 





MANUFACTURERS’ ACTIVITIES 


Record of Changes Affecting Sales and Distribution 
Together with Trade Personals and Notes on Foreign Trade, 
Jobbers’ News and New Trade Literature 
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ELECTRICAL WORLD 


THE EMERSON ELECTRIC MANU- 
FACTURING COMPANY, St. Louis, Mo., 
hi just announced that all of the motor 


prices quoted previous to February, 1920, 
have beea withdrawn. Owing to the depleted 
condition of the New York and St. Louis 
stocks of small motors of types regularly 
carried in stock, and vn account of the long 
deliveries which must be quoted on a great 
many types of apparatus, it has been im- 
practicable to issue a new motor price book. 
However, the company’s stocks still include 


a number of different types of apparatu 
which can be furnisned promptly, and 
early production will make available addi- 


tional types, Ou Which prices will be quoted 
promptly on request. 


DELCO +-LIGHT ANNUAL CONVEN- 
TION LRINGS OUT TWELVE HUNDRED 
MEN—R. H. Grant, gencral manager of the 
Delco-Light Company, Dayton, Ohio, stated 
to the 1,200 distributers, dealers and sales- 
men who assembled for an annual sales 
conference March 18, 19 and 20 at Dayton, 


m RaPeR 4, 22) 





DELCO-LIGHT’S $60,000 CONVENTION 


nati, and the Giant Tire & Rubber Com- 
pany, Findlay, Ohio, is perfecting plans for 
additions to the Findlay works and storage- 
battery plant. 


THE DOMESTIC ENGINEERING COM- 
PANY, Dayton, Ohio, manufacturer of 
eleetrie lighting plan.s for isolated service, 
has started on the construction of its pro- 
posed addition, 100 ft. x 130 ft., to cost 
With equipment about $500,000, 


THE NATIONAL METAL PRODUCTS 
COMPANY, Chicago, has acquired the fac- 


tory of the former Crown Commercial Car 
Company, at Western Avenue and Hamp- 
ton Road in North Milwaukee, Wis. The 





buildings are being remodeled for the man- 





ufacture of light-weight illuminating fix- 
tures. Later on a brass foundry, 80 ft. x 
200 ft., will be erected. 


THE K-B SPOTLIGHT COMPANY, 


Los 


Angeles, Cal., is having plans prepared by 
Gordon LeLarr, architect, Stimson Build- 
ng, Los Angeles, for a one-story plant 

$508 South Park Avenue for the 


high-power electric lighting 


manufacture of 
ipparatus. 


Ohio, that a sales organization of 10,000 
men can handle all of the farm-lighting 


plant business in the United States. Like 
those of former years, this convention found 
its interest centered in three leaders: 
Colonel E. A. Deeds, president, and R. H. 
Grant, general manager of the Delco-Light 
Company, and C. F. Kettering, vice-presi- 


dent of the parent organization, the Gen- 
eral Motors Company, in charge of re- 
search and development. Conventions of 


farm users of Delco-Light plants are be- 
lieved to be an indispensable adjunct to 
the dealers’ sales campaigns. It was 
brought out that on May 1 the cost of the 
Delco-Light plants will be increased. This 
change in prices is attributed largely to the 


increase in cost of materials. It is ap- 
parent that no shortage of plants has forced 
it, for the company has been making im- 
mediate deliveries, and at the time of the 


convention had on hand 2,000 plants ready 
to ship. Such a condition of delivery is in 
itself interesting in these times, but it be- 
comes doubly so when it fs considered that 
the company hes produced over 100,000 
3-kw. plants in the first four years of its 
history. 
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THE AMERICAN EVER READY 
WORKS, Lon Island City, N. Y., is 


organizing a $10,000 cash prize contest 
which will open June 1 and will close on 
Aug. 1. The company states that since the 
announcement of the Ever-Ready sales pro- 
gram, including the $10,000 contest, on Jan. 
1, the demand for Daylo goods has smashed 
all records. The factory was prepared to 
furnish goods for double Daylo sales during 
1920, yet the demand is shooting past this 
high-water mark, 


THE ROBBINS & MYERS COMPANY, 
Springfield, Ohio, has announced that the 
proposed factory extension between plants 
Nos. 1 and 2, on the former Leffel property, 
has been indefinitely postponed. Possession 
of the Leffel property is expected in about 
sixty days. The present buildings, it is 
stated, can be utilized with comparatively 
few changes for some of the company’s 
work and will make possible more immedi- 
ate increases in production than can be at- 


tained through the construction of an 
addition, which could not be completed 


within a year. 


THE GENERAL ELECTRIC COMPANY 
is considering the construction of an addi- 
tion to its Fort Wayne (Ind.) Edison lamp 
plant this summer. The new plant will be 
erected at the corner of Holman and Clin- 
ton Streets, and will be 150 ft. x 7. 
Space has been assigned in new building 
for recreation rooms for employees, to in- 


orn 
oo 


clude a swimming pool, basketball hall, 
gymnasium, club rooms, billiard hall, 
shower baths and bowling alley. 
CHARLES C. PHELPS recently be- 
came associated with the Uehling Instru- 
ment Company, 71 Broadway, New York 


City, combustion engineers, as well as man- 
ufacturers of CO, recording equipment and 
other fuel economy apparatus. He is de- 
voting most of his attention to research 
work in connection with the efficient com- 
bustion of fuel oil in boiler furnaces. Mr. 
Phelps, a mechanical engineer from. th: 
Stevens Institute of Technology, has spent 
several years studying power-plant prob- 
lems and for five years of this period he 
was connected with the Ingersoll-Rand 
Company, manufacturer of power-plant 
equipment and pneumatic machinery. 

LANDERS, FRARY & CLARK, New 
Britain, Conn., manufacturers of electric 
heating and cooking specialties, have com- 
pleted plans for a one-story addition to 
their plant, 50 ft. x 104 ft., to cost about 
$25,000. 

THE CRESCENT INSULATED WIRE 
& CABLE COMPANY, Taylor Street, Tren- 


ton, N. J., has awarded contract for a 
three-story addition to its plant, 50 x 
150 ft., on North Olden Avenue, to cost 


about $40,000. 


THE PITTSBURGH LAMP, BRASS & 
GLASS COMPANY, Liverpool Street and 
River Avenue, Pittsburgh, Pa., manufac- 


turer of metal electric and gas fixtures, etc., 
plans to build an addition to its plant, to 
cost about $20,000. 


THE UNION INSULATING COMPANY, 
Parkersburg, W. Va., is planning to erect 
a new plant, 80 ft. x 216 ft., to cost about 
$100,000, 


THE MARATHON ELECTRIC MANU- 
FACTURING COMPANY, Wausau, Wis., 
contemplates extensions and improvements 
including the installation of new machinery 
for the manufacture of small motors and 
motor-driven utilities. ‘The company his 
increased its capital stock from $75,000 to 
$250,000, 

THE MASTER ELECTRIC COMPANY, 
469 Bacon Street, Dayton, Ohio, recently 
incorporated with a capital stock of $50,000 
to manufacture pumps and other motor- 
driven machinery, is expected to begin 
operations Within thirty days, 

THE NATIONAL CARBON COMPANY, 
Fighth and brannan Streets, San Francisco, 
Cal., has awarded contract for an addition 
to its plant, 175 ft. x 275 ft., to cost about 
$60,000. 

THE CHICAGO PNEUMATIC TOOL 
COMPANY, Chicago, has announced that 
on March 381 its general offices were trans- 
ferred from Chicago to the Chicago Pneu- 


matic Building, a new ten-story building 
erected exclusively for the company at 6 
Kast Forty-fourth Street, New York City 
The change was accomplished without 
appreciable interruption to business over 
the week end. The Chicago district sales 
branch, previously.in the Fisher Building 
has been moved to new quarters at 300) 
North Michigan Boulevard. The Chicago 


service branch, formerly at 521 South Dear- 
born Street, has been consolidated with the 
sales branch at the new address. J. L 
Canby, Chicago district manager, will 
serve the Chicago and Milwaukee territories. 
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CHARLES F. OVERLY has recently been 
appointed general manager of sales of the 
Structural Tool Company, Cleveland, Ohio. 
For years Mr. Overly was connected with 
the manufacture of pneumatic tools and 
ormed the Overly Industrial Tool Company, 
becoming its president. Upon the forma- 
tion of the Structural Tool Company, Mr. 
Overly’s company combined with tne new 
corporation. The company’s new plant is 
on West 106th Street, Cleveland. 


THE COMMERCIAL TRUCK COMPANY 


OF AMERICA, Philadelphia, has recently 
increased its capitalization to $4,000,000. 
Of the $1,750,000 first preferred, the com- 


pany now has access to $1,000,000 cash paid 


in. The $250,000 second preferred is the 
original stock, also paid in. In addition, 
there are 2,000 shares of common stock, 


no par value. The company is about to 
build a one-story additional factory of 
100,000 sq.ft. on a 15-acre plot at Fifth 


Street and Hunting Park Avenue, Philadel- 


phia This will permit of increasing it 
productive capacity five times because of 
better re-routing of the product in course 
of construction. Edward R. Whitney is 
president, Fred M. Sayre is vice-president 
and Frank E. Whitney is secretary and 
treasurer. The company is placing new 
agents in Baltimore, Buffalo, Boston and 


Pittsburgh. 


THE SLECTRICAL MANUFACTUR- 
ERS’ EXPORT CORPORATION was re- 
cently incorporated in New Jersey as a 


company of the Electrical Manu- 
facturers’ Export <A iation, a New York 
Association. Capitalization is given as 
$100,000. The association has offices in four- 


holding 


Sor 


teen principal cities of both hemispheres 
and is opening up three more offices. It 
acts in the interests of American electrical 


manufacturers only 


THE D. & W. FUSE COMPANY'S nam: 
has been changed to the D. & W. Fuss 
Works of the General Electric Company, 


Providence, R. I. 


THE WELLMAN-SEAVER MORGAN 
COMPANY'S manufacturing sales depart 
ment, which handles the company’s sales of 
rubber equi)pment and machinery, and 
which is in charge of L. N. Ridenour, 
moved on March 31 from the company’s 
Akron office to its general offices at 7000 
Central Avenue, Cleveland, Ohio. 


Supply Jobbers’ Notes 
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"eueueeceecces: 


ELECTRIC COMPANY, 
Massillon, Ohio, has been incorporated with 
a capital stock of $10,000 for the purpos 
of selling electrical machinery and supplies, 
as distributer and manufacturers’ repre- 
sentative in central and castern Ohio. Th 
company will also operate an engineering 
department to look after the laying out and 
installation of equipment furnished by its 
clients. The officers are J. C. Lewis, presi- 
dent; D. R. Lewis, secretary, and M. J 
Lewis, treasurer. 


THE LEWIS 





Foreign Trade Notes 
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GERMANY RESUMES SHIRPING TO 
ARGENTINA.—The first German merchant 
essel entering the port of Buenos Aires 
with a general cargo of German goods since 
1915 carried 42 cases of electric fittings, 56 
cases of electric motors and 115 cases of 
incandescent lamps. 

ELECTRICAL EQUIPMENT IN DE- 


MAND IN PERU.—Because of the increas- 
utilize electrically driven 


ing tendency to 
machinery in Peru, oil and gas-driven sets 
are in demand. There should also be a 


good market for all electrical goods, includ- 
ing generating sets, storage batteries, car- 
bons, electric motors, ventilating fans, in- 
sulators, lamps, meters, telegraph and tele- 
phone apparatus, wire and cable, electric 
bells and accessories. 


GENERATING SETS FOR CUBA.—The 
use of electric power in sugar mills in Cuba 
is increasing, and there is a good market 
for generating sets, electric motors and 
fittings. While the American mill owners 
in the island prefer American equipment 
the Cubans, it is stated, desire an open 
market. There is an increasing field for 
supplies of fittings for house lighting. Not 
only private residences but also clubs and 
he numerous hotels install the most costly 
fittings, for which there is a great demand. 





ELECTRICAL WORLD 


THE BLUEBIRD MANUFACTURING 
COMPANY OF CANADA has established 
its head office and factory in Brantford, 
Ontario, and will commence at once oper- 
ation in plant No. 1 of the Motor Trucks, 
Ltd., which the company has already taken 
over. Actual production will begin within 
ninety days. The present plans, it is under- 
stood, provide for the erection of a plant 
that will eventually exceed the output of 
the parent organization at St. Louis, Mo. 
J. B. Detweiler, formerly manager of the 
local plant of the Steel Company of Canada, 
will be president of the new company. 


INCREASE IN ELECTRIC PLANTS IN 


NEW ZEALAND.—There is a brisk de- 
mand for equipment for electric plants, 
motors and supplies of all kinds in New 
Zealand. Good progress is being made with 


the government hydro-electric developments 
at Hora Hora and Lake Coleridge, and 
plans are being prepared for hydro-electric 
developments at Waikaremoana and for 
electric transmission lines to Gisborne, 
Napier, Wairarapa and to the South Island. 
Provision is being made for extensive in 
creases in equipment of all local supply 
stations, and the demand for machinery, 
particularly for the development of water 
power, is especially urgent. 
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Foreign Trade Opportunities 


. 






Following are listed opportunities to enter 
foreign markets Where the item is num- 
bered, further information can be obtained 
from the Bureau of Foreign and Domestic 
(commerce, Washington, by mentioning the 
imber 


\ firm of merchants in Italy (No. 32,389) 


desires to purchase and to secure an agency 
for the sale of electrical supplies, ete 

A company in India (No. 32.372) desires 
to be placed in touch with dealers and 
manufacturers of électrical supplies 

\ merchant in Canada (No. 32,402) de- 
sires to secure a distributing agency for 


farm electric lighting plants. 





Trade Publications 
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FARM SERVICE EQUIPMENT. — 
Schweitzer & Conrad, Inc., Chicago, has 
sued bulletin No. 106, covering its S. & C 
farm service equipment 


INDUSTRIAL LIGHTING.—The Benja- 
min Electric Manufacturing Company, New 
York, has issued bulletin No. 15, describing 


the Benjamin dome reflector, R-L-M stand 
rd, for industrial lighting. sulletin No. 
17 covers its different methods of indus- 


trial lighting and gives illustrations of its 
different reficctor units, ete. 
PHYSIO-THERAPY. — The use of the 
Gurdick deep therapy lamp in connection 
th physio-therapy is covered in bulletin 
No. 1, issued by the Burdick Cabinet Com- 
many, Milton, Wis. 
RUBBER INSULATED WIRE. — The 


Iiazard Manufacturing Company, Wilkes- 
Rarre, Pa., has issued a booklet giving a 
general description of the manufacture of 


rubber-insulated wire. 
ELECTRICAL SUPPLIES. — The West- 
inghouse Electric & Manufacturing Com- 


pany, East Pittsburgh, Pa., is distributing 
its annual catalog of electrical supplies for 


1920. The book is cloth-bound, contains 
1,456 pages and is thumb-indexed. A gen- 
eral outline of the company’s industrial 


motors, controllers, railway equipments and 
power and marine machinery is also in- 
cluded. This catalog replaces all catalogs 
issued heretofore on details and supplies. 


ELECTRICAL APPARATUS.—The B. F. 
Sturtevant Company, Hyde Park, boston, 


has issued a sixty-page illustrated catalog 
No. 264. covering itS motors from frac 
tional-horsepower sizés up to 50 hp. Gen- 


erators up to 600 kw., steam-turbine sets, 
gasoline-engine generating sets, com 
mutating pole turbo-generators, inverted 


rotaries, balancer sets, propeller fans and 
many special applications of electrical 
apparatus are illustrated and described 


FRACTIONAL-HORSEPOWER MOTORS. 
—The General Electric Company has issued 
several bulletins describing different types 
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of its fractional-horsepower motors as fol- 
lows No. 61,509 covers type RSA (1/12- 
hp. to 3?-hp.) ; No. 61,510, type SA (1/30-hp. 
to }-hp.); No. 61,511, type SD (1/30-hp. to 
§-hp.) ; No. 61,512, type SDA (1/200-hp. to 
1/15-hp.). 


FLANGED AND SCREW FITTINGS.-— 
The Reading Valve Fittings Company, 
Reading, Pa., has issued a catalog of steel 
and iron flanged and screwed fittings and 
flanges. 


TRONING MACHINES. — Methods of 
using the Thor ironing machine are de- 
scribed in a sixteen-page booklet issued by 
the Hurley Machine Company, 28 East 
Jackson Boulevard, Chicago. 





New Incorporations 
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THE SCOOBA (MISS.) ICE. LIGHT & 
POWER COMPANY has been chartered 
with a capital stock of $17,000 by E. L 
Gilbert, G. C. Boyd and B. D. Baillard. 


THE RODHALL POWER COMPANY of 
Tarboro, N. C., has been incorporated with 


a capital stock of $250,000 by W. A. and 
i. M. Hart, both of Tarboro, and H. M 
Leslie of New York 

THE PERRYTOWN (TEX.) PUBLIC 
UTILITIES COMPANY has been incorpo- 
rated by C. E. Whippo, J. F. Mead and F. 


P. Rogers The company is capitalized at 
$25,000: 

THE UNITED ELECTRIC WELDING 
COMPANY of Norfolk, Va., has been in- 


corporated with a capital stock of $50,000. 
The officers are L. F. Smith, president, and 
S. Halder, secretary 


THE ELECTRIC TOOL COMPANY of 
Petersburg, Va., has been incorporated with 
a capital stock of $260,000. W. H. Poole is 
president. 


THE STENZ ELECTRIC COMPANY, 455 
West Water Street. Milwaukee, Wis., has 
been incorporated by Peter P. Stenz, Albert 
A. Stenz, M. J. Zander and Adolf Hafne 
The company is capitalized at $40,000 and 
proposes to manufacture electrical equip- 
ment in addition to jobbing and retailing. 


THE KENTON ELECTRIC COMPANY 
of Kenton, Ky., has been incorporated with 
a capital stock of $10,000 to manufacture 
electrical appliances. The incorporators are 
Bayard and Charlton Thompson and A. C. 
Johnson 


THE FRANKLIN ELECTRIC COM- 
FANY of Louisville Ky... has been incor 
porated by C. B. Ketcham, T. W. Voils and 


\W. G. Hesser. The company is capitalized 
at $50,000 and proposes to manufacture 
electrical equipment 


THE PILOT PACKING COMPANY of 
New York, N. ¥ with a capital stock of 
$50,000, has been incorporated by H. S 
and C. S. Fitzgibbons and J. I. Taylor, 1 
Water Street, New York The company is 
capitalized at $50,000 and proposes to man- 
ufacture engines and power plant supplies. 


THE EBTTALYITE INCANDESCENT 
LAMP COMPANY of New York, N. Y., has 


been incorporated with a capital stock of 
$100 000 to manufacture electric lamps. 
The incorporators are Endicoff N. Simpson 
and R. Press, 119 West 114th Street, New 
York. 

THE INTERNATIONAL ELECTRIC 
COMPANY of Waynesburg, Pa., has been 
incorporated with a _ capital stock . of 
$100,000 to manufacture electrical equip- 


ment. The incorporators are J. A. Hullings 
of Waynesburg, Harold Jackson and W. L. 
Jordan of Pittsburgh. 


THE PRIMOAL PRODUCTS CORPO- 
RATION of Philadelphia, Pa., has been 
organized with a capital stock of $10,000 
to manufacture electrical machinery. The 
incorporators are: Scott Cummings, 1618 
Green Street; Emile Brock, 5373 Gainor 
Road, Philadelphia, and John M. Broomall, 
19 East Second Street, Media, Pa 


THE IGNITION SPECIALTIES COM- 
PANY of New York City has been char- 
tered with a capital stock of $50,000 to 
manufacture automobile ignition equipment 
by O. R. Gischow, C. Fay and S. H. 
Kunstlich, 24 Mount Morris Park West. 
New York. 


THE EAST KENTUCKY LIGHT & 
POWER COMPANY of Somerset. Ky., has 
been incorporated with a capital stock of 
$10,000 by S. D. J. and Olive H. Dunlap 
and H. H. Gabbert. 
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New England States 


LISBON, ME.—At a special town meetin: 


held recently the proposal to enter intc a 
contract with the Maine Power Company 
for a period of five years was approved 
by the voters Arrangements are being 
made by the power company to erect tem 


porary wires to furnish the service. 
LUBEC, ME.—The Water and _ Light 
(Commissioners have been authorized to con- 
struct a municipal electric light and power 
plant and purchase material for same. 
TOPSHAM, ME.—Work has begun on the 
substation to be erected at the local pulp 





mill of the Pejepscot Paper Company. 

About 100 hp. will be used in the mill at 

first, to be increased later. 
PORTSMOUTH, N. H.—The Rocking- 


ham County Light & Power Company con- 


templates an addition to its power plant, 
to cost about $25,000. 

LEEDS, MASS.—The Nonotuck Silk 
Company is considering the installation of 
three steam boilers and one 300-hp. gas 
producer. S. F. Southwick is electrical 
engineer 

NEW BEDFORD, MASS.—The _ City 
Manufacturing Company will soon let con- 


tract for addition to its power plant, includ- 
oil rooms, etc. 


ing pump rooms, 

NEWTON. MASS.—RBids will be received 
by the City Clerk until April 20 for a 
school building to cost about $500,000. 


Perry & McNaughton, 19 Congress Street, 
Boston, are architects 
NORTH ADAMS, 
struction of the street-lighting 

under consideration. 

NORTH WEYMOUTH. MASS. — The 
Weymouth Light & Power Company of 
cast Weymouth has been granted permis- 
sion to lay conduits for wires on various 
local streets. 

MERIDEN, CONN.—The Southern New 
England Telephone Company of New Haven 
contemplates the erection of a new ex- 
change on West Main Street, Meriden. 

STAMFORD, CONN.—Contract has been 
awarded by the Duane Sugar Refining 
Company for an addition to the power 
plant at its local works to Dooling & Men- 
lon, 7 South Third Avenue, Mount Vernon, 
N. Y¥. The cost of the plant, including 
equipment, is estimated at about $200,000. 

WATERBURY. CONN.—The trustees of 
St. Mary’s Hospital will soon award con- 
tract for a five-story building requiring 
considerable electrical equipment, to cost 
about $500,000. L. A. Walsh, 51 Leaven- 
worth Street, is architect. 


Middle Atlantic States 


BROCKPORT, N. Y.—Plans 
consideration for the installation 
fire-alarm system. 


MASS.—The  recon- 
system is 


are under 
of a new 


FILLMORE, N. Y.—The Fillmore Elec- 
tric Company has applied to the Public 


Service Commission for permission to pur- 
chase the local plant of the Genesee Valley 
Power Company. 

HAMBURG, N. Y.—The Depew & Lan- 
easter Light, Power & Conduit Company 
of Lancaster has petitioned the Public Serv- 
ice Commission for permission to erect an 
electric light plant in this city. 

ITHTACA, N. Y¥.—Plans prepared by Gibb 
& Waltz. architects, for the new chemical 
laboratory for Cornell University, to cost 
with equipment about $1,555,000, have been 
approved. 

NEW YORK, N. Y.—The New York 
son Company will soon let contract for 
struction of a three-story transformer sta- 
tion at 421-4238 East Sixth Street, to cost 
about $60,000. The company also contem- 
plates the erection of a transformer station 
on Inwood Avenue at a cost of $100,000. 
W. Whitehill, 32 Union Square, is engineer. 

POTSDAM. N. Y.—The Village Board is 
considering the installation of ornamental 
lamps in the business district, to cost about 
$7,500. 

ROCHESTER, N. 
Kodak Company contemplates the erection 
of a new power plant to cost $199,000, in 
connection with proposed extensions, involv- 
ing an expenditure of about $500,000. 

ROSSTE, N. Y.—The Public Service Com- 


Edi- 
con- 


Y.—The Eastman 


mission has granted George N. Wilson and 
issociates permission to construct and 
operate an electric light and power plant 


in Rossie. 


CHATHAM, N. J.—Bids will be received 


by the Board of Public Works until April 
15 for furnishing and installing an engine 
and generator in the municipal electric 


plant 


JERSEY CITY, N. 
Jacobus 511 Fifth 


J.—Francisco «& 
Avenue, New York, 
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Constructzon 


News 


Projects, Plans, Bids and Contracts, 
Contemplated or Under Way 


Me” Sey 
for the 


power station 
Company at 
market for three 
two generators of 


for a new 
Candy 


engineers 
Continental 
Jersey City, are in the 
boilers, two engines and 
200 Kw. capacity each. 
PEQUANNOCK, N. J.—The installation 
of a new electric street lighting system in 


the Riverdale district is under consider- 
ation. 
TOMS RIVER, N. J.—Plans, it is re- 


ported, have been prepared by the Ocean 
County Electric Company for the construc- 
tion of a hydro-electric plant. It is pro- 
posed to develop 2,500 hp., at a cost of 
about $500,000. Edmund S. Fritz of Phila- 
delphia, Pa., is president. 

TRENTON, N. J.—Pilans are under con- 
sideration by the City Commission for the 
installation of new fuel economizing equip- 
ment at the municipal pumping station, to 
cost about $10,000. 


ALLENTOWN, PA.—Extensions and im- 
provements to the street-lighting system in 
the Fifteenth Ward are under considera- 
tion by the City Council. 

BETHLEHEM, PA. — The 
Steel Company contemplates the construc- 
tion of a new one-story motor-house addi- 
tion to its plant, to cost $10,000. 


JOHNSTOWN, PA.—A four-story power 
plant and laundry will be erected at the 
Women’s Memorial Hospital, to cost about 
$40,000. 


PHILADELPHIA, PA.—Plans have been 
prepared for a new power plant for the 
Abrasive Company, James and _ Fraley 
Streets. L. T. Byers is general manager. 

PHILADELPHIA, PA.—Contract has 
been awarded by Sears, Roebuck & Com- 
pany of Chicago, Ill, to Irwin & Leigh- 
ton, 126 North Twelfth Street, for con- 
struction of a power plant, to cost about 
$400,000, including equipment, in connec- 
tion with its new works on the Roosevelt 
Boulevard, near Adams Street. 


PHILADELPHIA, PA.—Contract has 
been awarded by the American Manufac- 
turing Company, Water and Morris Streets, 
for the construction of a large plant, to be 
located on Shunk Street, between Swan- 
son and Front Streets, to cost about $7090,- 
000, to the Turner Construction Company, 
242 Madison Avenue, New York, N. Y. The 
work will include a two-story manufactur- 
ing plant, two warehouses, a power plant, 
machine shop and auxiliary buildings. 

NEWARK. DEUL.—A bill has been in- 
troduced in the State Legislature authoriz- 
ing extensions and improvements to _ the 
municipal electric light and water plant, 
to cost about $75,000. 


Bethlehem 





BALTIMORE, MD.—The Emery Steel 
Casting Company contemplates the instal- 


lation of an electrical steel furnace in con- 
nection with alterations of the Pabst Brew- 
ery property, which it recently acquired. 

CENTREVILLE, MD.—The construction 
of a new municipal electric light plant is 
under consideration. 

DENTON, MD.—The installation of a 
municipal electric light plant. to cost about 
$40,000 is under consideration. 

ELKTON, MD.—The Board of Commis- 
sioners contemplates municipal improve- 
ments to inelude electric power plant, 
water system and filtration plant Esti- 
mated cost is $40,000. 


GREENSBORO, MD.—The new plant of 
the Helvetia Milk Condensing Company, 
now under construction, will be equipped 
with electric motor-driven machinery. The 
company will generate its own power. The 
headquarters of the company are in High- 
land, Ill. 


CHARLESTON, W. VA.—Prices on elec- 
tric power plant equipment are desired by 
Mountain Eagle Collieries Company, 297 
Charleston National Bank Building. 


MARTINSBURG, W. VA.—Hagerstown 


& Frederick Railway Company, Hagers- 
town, Md., contemplates erection of a 22 
mile, 33,000-volt transmission line to Win- 
chester, Va. M. A. Pooler is general 


manager. 
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BEDFORD, VA.—Bonds to the amount 


f $150,000 have been voted for improve- 
ments to the hydro-electric plant and 
waterworks system. 

FREDERICKSBURG, VA.—The North- 


ern Neck 
templates 
railway 


Railway & Power Company con- 
the construction of an electric 
from Fredericksburg to a_ point 
on the lower Rappahannock River, a dis- 
tance of about 100 miles. The company 
Was recently incorporated with a capital 
stock of $5,000,000. The charter of the 
company also provides for the operation of 
an eletric light and power plant. 


WAKEFIELD, VA.—A _ special election 
will be held to vote on issue of $20,000 
in bonds to install a municipal electric 
lighting system. 

WARRENTON, VA.—The Warrenton 


Electric & Ice Company is planning to erect 
an ice plant. 

WASHINGTON. D. C.—Bids will be 
received at the Machinery and Engineering 
Materials Branch, Munitions Building, 
Washington, until April 15 (circular ME- 
193) for furnishing one storage battery. 
three slate panels, one switchboard panel 
and motor-generator set. 

WASHINGTON, D. C.—Bids will be re- 
ceived at the office of the purchasing agent 
of the Post Office Department, Washington. 
D. C., until April 27, for furnishing elec- 
trical supples, including motors, carbons 
and fuses, for the use of the postal service 
trom time to time during the fiscal year 
reenns July 1, 1920, and ending June 36, 
1921. 


WASHINGTON, D. C.—Bids will be re- 
ceived by the Machinery and Engineering 
Materials Branch, Munitions Building. 
Washington, D. C., until April 15 (circular 
ME-191), for furnishing 290 mounting for 
retardation coils, one telephone battery, 
300 ft. paper-insulated cable, 750 ft. power 
cable, 420 ft. power cable and forty-one 
eard holders for telephone switchboard. . 


WASHINGTON, D. C.—Bids will be re- 
ceived at the office of the chief signal officer 
of the army, Washington, fintil April 16 
(circular 4743-2CP), for furnishing twenty 
type TE-4 equipments; until April 15 (pro- 


posal 2916-2CP), for twenty 1-kw. motor- 
generators; until April 20 (circular 2852- 
17CP), for 100 power boards; until April 


17 (circular PR 2915-CP), for twenty time- 
interval panels and twenty time-interval 
apparatus; until April 17 (circular 2919- 
41CP), for twenty portable’ telephones; 
twenty desk telephones, and twenty plotter 
sets of telephones. Further information 
may be obtained at the above office. 


North Central States 


ESCANABA, MICH.—Arrangements have 
been made by the Escanaba Paper Company 
for the construction of a fourth dam on the 
Escanaba River at Boney Fails, 18 miles 
above No. 8 at Chandler Falls. The pro- 
posed dam will cost about $1,000,000 and 
will develop an additional 6,000 hp. Work 
will soon be started on the erection of a 
transmission line to the new dam site and 
the construction of a spur track to the dam 
location by the Escanaba & Lake Superior 
Company. 


IVORYDALE, OHIO—The Procter & Gam 
ble Company is contemplating the installa 
tion of a new power unit. Energy is sup- 
plied by the Union Gas & Electric Company 
G. A. Hausske is electrical superintendent 

LIMA, OHTO—The proposal to issu: 
$150,000 in bonds for construction of 4 
municipal electric light plant and install 
tion of new machinery in the waterworks 
system will soon be submitted to the voters 

MILLERSBURG, OHIO.—H. FE. Pyers o* 
Pittsburgh, Pa., has applied to the City 
Council for a franchise to establish an elec 
tric light and power plant in Millersburg 


CLINTON, IND.—Plans are being pre 
pared by the Wabash Valley Electric Com- 





pany for a new electric light and power 
plant. The Hoosier Engineering Company 


of Indianapolis is engineer. 

NOBLESVILLE, IND.—Plans have been 
prepared by the Burdick Tire & Rubber 
Company of Chicago, Tll., for the construc- 
tion of a new 500-hp. power plant at its 
local works. 

TELL CITY, IND.—Bonds to the amount 
of $10,000 have been authorized for pro 
posed improvements in the municipal elec 
tric plant. 

CHICAGO, ILL.—Plans are being pre- 
pared by G. C. Nimmons & Company, ar 
chitects, 120 South Michigan Avenue, for 
a nine-story general merchandise building 
to be erected by Sears, Roebuck & Com 
pany at a cost of $2,000,000. 

PEORIA, TLU.—MThe Rozell Ice Crean 
Company is planning to enlarge its plant 
New equipment, including a 700-hp. boiler 
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690 kw 
Herman F. 


and a turbo-generator of about 
capacity, will be installed. 
Markley is chief engineer. 
SHERRARD, ILL.—The Sherrard Elec- 
tric Light Company has petitioned the 
Public Utilities Commission for permis- 
sion to extend its transmission line to 
Reynolds and to supply electricity to the 
Reynolds Light & Power Company. 
TAYLOR RIDGE, ILL.—The West Rock 
Island Power Company has petitioned the 
Public Utilities Commission for authority 





to issue $20,000 in capital stock. Allen 
J. Miller is president. 

FOND DU LAC, WIS.—The_ Kelsey- 
Brewer Company of Grand Rapids plans 
the construction of an electric light and 


power plant. J. H. Brewer is president. 

LADYSMITH, WIS.—The Il. FE. Myers 
Company of Chicago, Ill, has selected q 
site for its proposed power dam at Big 
Falls on the Flambeau River, several miles 
above Ladysmith. 

WHITE FISH BAY, WIS.—Plans are be, 
ing prepared for a municipal lighting sys= 
tem by A. J. Sweet, Palace Theater Build- 
ing, Milwaukee. 

RED WING, MINN.—tThe City Councfi 
has approved a $350,000 bond issue for the 
construction of a municipal electric light 
plant. The bonds will not be sold at this 
time. 

ST. PAUL MINN.—Tnhe Bureay of Street 
Lighting, Department of Public Utilities, 
contemplates the installation of single- 
standard electric ornamental street light- 
ing system, to cost over $100,000. EF 
Powers is commissioner. 

CARTHAGE, MO.—-Improvements to the 


municipal electric light and water plant, 
to cost ahout $100,000, are under con: 


sideration, 
EDINA, MO—tThe property of the ¢dina 
Light Company has been purchased ie L.. 


A. Nickell and R, V. Bartow. Improve- 


ments will be madé to the electric and ice 
plant Line extensions wiil also be made 
to adjoining towns, 

HOLBROOK, NEB.—Extensions to the 
municipal electric Jight plant are under 
consideration, 


JOHNSON, NEB.—‘rhe installation of a 
municipal electric lighting system in John- 
son is under consideration. It is proposed 
to erect a transmission line either to Au- 
burn or to the Graf terminus of the Tecum- 
seh lighting system. 


Southern States 


CAKOLEEN, N. ©C—Plans are being 
prepared for extensions to the Henrietta 
Mills of Caroleen, to cost about $3,506,000. 
The plans provide for more than doubling 
the present output of the plant. Electri- 
cally driven machinery will be instailed, 

TARBORO, N. C.—The Rodhill Power 
Company, recently organized, is planning 
o build a power plant, to cost about $125,- 
00. 

CHARLESTON, S. 
ceived at the office 
Architect, Treasury Department, Washing- 
ton, D. C., until April 15, for a lighting 
plant and water supply system at the local 
United States quarantine station. 

GEORGETOWN, S. C.—Bonds 
amount of $50,000 have been voted for 
purchase of the local electric light plant 
to be owned and operated by the munici- 
pality. 

FLINTSTONE, GA.—A. E. Yates is 
building a new plant in Flintstone and may 
purchase an electric power plant for same 
within the next thirty days. 

REYNOLDS, GA.—Bonds to the amount 
of $35,000 have been voted for construc- 


C.—Bids will be re- 
of the Supervising 


to the 


tion of a municipal electric light plant. 
WINTER GARDEN, FLA.—Bids_ will 


be received by W. A. Ginn, engineer, un- 
til April 23, for construction of a munici- 
pal electric light plant, waterworks, pump- 


ing station, ete., including installation of 
pumps, oil engines, generators, switch- 
board, exciters, etc. 


CHATTANOOGA, TENN.—The Thatcher 
Spinning Company contemplates increasing 
its power plant equipment by 100 per cent 


during the coming year Electricity is 
supplied by the Chattanooga Railway & 
Light Company. R. Paul Clark is super- 
intendent. 

CASTLEBERRY, ALA.—The Castle- 
berry Utilities Company, recently incor- 
porated, plans the construction of electric 
light and ice plants. R. A. Baird is sec- 
retary. 


Mt'LGA, ALA—The Woodward Iron 
Company contemplates the installation of 
a larger fan, one 500-kw. rotary converter 
ayd lighting the entire camp. Ww. Ek 
Blocker is electrical engineer. 
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BALD KNOB, ARK.—The Arkansas 
Hydro-Electrice Company is considering 
erecting a transmission line from its dam 
on the Little Red River to Bald Knob, a 
distance of seven miles. 

PINE BLUFF, ARK.—Extensive im- 
provements are contemplated and under 


way’ by the Arkansas Light & Power Com- 
pany in the rice belt, involving an expen- 
diture of about $350,000. The work in- 
cludes a 33,000-volt transmission line from 
England to Stuttgart, 24 miles long, to cost 
about $80,000; also the erection of about 
130 miles of distribution lines in the Stutt- 
gart and Lonoke fields, which will carry 
from 6,000 volts to 12,000 volts. Power 
will be furnished to about twenty new rice 
wells. 

COLUMBIA, LA.—Voters have approved 
a bond issue for construction of municipal 
electric light and water systems. 

MONROE, LA.—The municipal electric 
light, power and waterworks plant was re- 
cently destroyed by fire, causing a loss of 


about $175,000. At present the city is 
without electric service. The plant, it is 
understood, will be rebuilt. 

BAY CITY, THEX.—TIhe ‘Texas Pubdlic 
Service Company contemplates the con- 
struction of a new ice plant in Bay City, 


to cost about $60,000. New equipment, in- 
cluding two large boilers, electric generator 
and machinery for a 15-ton ice plant, will 
be installed, 

*rEMPLE, Southlana Ott 
electrifying its 
an approxi- 
Dill is engi- 


TEY.—-—fhe 
Company is rebuilding and 
cottonseed crushing plant at 
mate cost of $60,000, E. A. 
neer. 


Pacific ana Mountain States 


BREWSIEnR, WAST: 
Vallev Power Company contemplates ex- 
tending its transmission lines from ‘Ton- 
asket to Oroville, a distance of 17 miles. 

CHEWELAH, WASH.—wWork, it is un- 
derstood, will soon begin on the construc- 
tion of the proposed nigh-tension trans- 
mission line from the Long Lake plant of 
he Washington Water Power Company of 
Spokane to Chewelah, where it will connect 
with the power line of the Stevens County 
Light & Power Company. The line will be 
about 35 miles iong and will supply elec- 
tricity to the mining and magnesite plants 
in the Chelewah district. A. H. Sperry of 
Spokane is president of the Stevens County 
company. 

KALAMA, WASrF..—rhe North Coast 
Power Company is planning to rebuild its 
transmission ilnes between Kalama and 
Woodland, at a cost uf about $20,000. 

OLYMPTIA, WASH.—wbids wim be received 
py the State Capitol Commission until 
April 13 for construction of power house, 


—,hne Okanogan 


to cost about $100,000. Wilder & White, 
50 Church Street, New York, N. Y., are 
engineers. 


SEATTLE, WASH.—The Puget Sound 
Traction, Light & Power Company has 
awarded a contract to the Westinghouse 
Electric & Manufacturing Company for 
equipment for an automatic substation near 
Martha Lake, to cost about $50,000. The 
contract also calls for improvements at the 


Cedar Valley substation. The company 
plans to move its present. Hall Lake_sub- 
station from Snohomish County to Ronal 


Station, just inside of the King County line 

VANCOUVER, WASH.—Plans are under 
consideration ‘for the erection of forty 
arches studded with electric lamps in the 
business section of the city. 

HOLLYWOOD, CAI..—Estimates are be- 
ing prepared by the Bureau of Power and 
Light of the Public Service Department for 
the proposed post lighting system in Holly- 
wood. 

LOS ANGELES, CAL.—The City Council 
has been asked for appropriations to cover 
cost of installing complete single-standard 
lighting systems in Westlake and_ Hollen- 
beck Parks. The plan calls for forty-one 
lamp posts in Westlake and forty in Hol- 
lenbeck Park. 

SAN DIEGO, CAL.—Contract for the 
construction of the steam and electric dis- 
tributing system and installing power plant 
at Marine Brigade Post has been awarded 
to the Thomas Haverty Company of Los 
Angeles, at $190,000. 


SAN FRANCISCO, CAL.—The Alpine 
Evaporated Cream Company, 112 Market 
Street. contemplates the installation of a 
300-hp. Corliss engine and a 225-kva., alter- 
nating-current generator. J. P. Meyenberg 
is vice-president and general manager. 

SAN FRANCISCO, CAL.—The Pacific 
Gas & Electric Company contemplates the 
construction of a power house below Spauld- 
ing dam, utilizing the fall of the South 





Yuba Canal A 1,500-kw. 
is to be installed. 
SAFFORD, ARIZ. 


generating unit 


Estimates are being 





prepared by the Water Users’ Association 
of Safford for construction of power plant 
above the Brown dam, to cost about 
$1,000,000. 


COLORADO SPRINGS, COL.—The Coun- 
cil has engaged George G. Anderson of Los 
Angeles, Cal., to prepare plans and esti- 
mates for the proposed municipal electric 
light plant. 

DENVER, COL.—Application_ has been 
made to the Colorado Utilities Commission 
by Clyde B. Spangler and H. L. Thomp- 
son, both of Denver, for permission to con- 
struct a hydro-electric plant on the Rio 
Grande River between Del Norte and 
Creede. The proposed plant will serve Del 
Norte, Center, Creede, Saguache, San Luis 
and other towns and villages. 

MONGOLLON, N. M.—The Mongollon 
Mines Company is considering a hydro-elec- 


tric installation to furnish power for its 
silver mines. S. J. Kidder is manager. 
Canada 


BASS RIVER, B. ©. — ‘fhe Dominion 
Chair Company is considering plans for the 
installation of on electric light plant. R 
Starratt is manager. 

KOOTENAY, B. C.—The South Kooté nay 
Power Company contemplates the erection 
of an electric transmission line from Grand 
Forks to the Rock Candy mine at Lynch 
Creek this summer Improvements at its 
Cascade electric plant are also under con 
sideration 

MASSETT, B. C.—The Massett Timber 
Company, 744 Hastings Street, West Van- 
couver, is considering the erection of a 
pulp and paper mill on a local site to cost 
about $1,000,000. F. S. Beckley is general 
manager 

VANCOUVER, B. C.—The British Colum- 
bia Electric Railway Company is consider- 
ing changing the voltage on Frazer line 
from 600 volts to 1,200 volts. The cost, 
including substation equipment, is estimated 
at $500,000. J. I. Newell is engineer. 

WINNIPEG, MAN.—Tenders will be re- 
ceived at the office of C. J. Brown, city 
clerk, addressed to the chairman of the com- 
mittee on fire, water, light and power, until 
April 19 for furnishing switchboard panels 
at the city light and power terminal sta- 
tion. Specifications may be obtained at the 
office of the City Light and Power De- 
partment, 54 King Street. 


TORONTO, ONT.—Trinity College con- 
templates building a group of two and 
three-story college buildings, to cost about 
$1,000,000. Darling & Pearson, 2 Leader 
Lane, are architects. 


LAKE MEGANTIC, QUE—The munici- 
pality will soon call for tenders for con- 
struction of a dam on the Chaudiere River 
capable of developing 500 hp. The cost is 
estimated at $225,000. N. A. Givard is 
engineer. 

MONTREAL, QUE.—The date for re- 
ceiving tenders for furnishing and install- 
ing transformers and switching equipment 
for the low-level pumping station, Water- 
works Department, Point St. Charles, has 
been extended from March 31 to April 12. 
A. E. Doucet is Director of Public Works 

ST. JACQUES, QUE.—The local electric 
power house and dam was recently carried 
away by the flood. 


MOOSOMIN, SASK.—Tenders will be 
received by George S. Page, town clerk, 
Moosomin, until May 5, as follows: A—For 


erecting internal-combus- 
tion engines; B—for furnishing and _ in- 
stalling generators, exci~fer, swifchboard, 
street-lighting apparatus, transformers, 
meters, etc.; C—for one oil storage tank; 
D—for poles, wire and line material; E— 
for erection of electric pole transmission 
line ; “—for construction of power sta- 
tion and cooling station. Plans and speci- 
fications may be seen at the office of the 
town clerk, Moosomin, and at the office of 
Murphy & Underwood, consulting engi- 
neers, Saskatoon 


Miscellaneous 


PANAMA.—Bids will be received at the 
office of the general purchasing officer, the 
Panama Canal, Washington, D. C., until 
April 22, for furnishing copper cable, stor- 
age batteries, cable and bells, receptacle 


furnishing and 





boxes, condulets, circular loom or conduit, 
cut-outs, conduit elbows, hard-horn fiber, 
electrical fixtures, renewable fuses, lamp 


guards, electric water heaters, pipe forcing 
jacks, blinker keys, sockets, switches, etc. 
Further information relating to this cir- 
cular (No. 1359) may be obtained at the 
above office. 





8 


1.32 


— 


,334,294, 


,334,298. 


,334,300. 


,334,307. 


.334,308. 


,334,311. 


,334,321. 


.334,419. 


,394,422. 


334,423. INDICATOR FOR 


,334,447. 


,o34,504 


878 


(Issued March 23, 1920) 
234,276. CONTACT-TERMINAL BANK ; Arthur 
H. Adams, Sparkill, N.Y. App. filed 
March 31, 1916. lor rotary automati 
switches. 
TELEPILONE-EXCHANGE SYSTEM; 
Alfred H. Dyson, Montclair, N. J. App. 
filed Jan. 30, 1917. Seizure of selected 
line by switching device controlled by 
arrangement common to several switch- 
ing devices. 
MAGNETO: Harry F. Geist, Rae 
cine, Wis. App. filed Jan. 8, 1917. Ar- 
mature-wound type. 
TELEPHONE-EXCHANGE SYSTEM 3 
Charles L. Goodrum, Brooklyn, N. Y. 
App. filed Sept. 11, 1916. Associating 
characteristic tone generators with test 
circuits for subscribers’ lines. 


TELEPHONE SYSTEM: Alben E. 
Lundell, New York, N. Y. App. filed 
Dec. 29, 1916. Indicating arrangements 
for semi-automatic telephone system. 


TELEPHONE-EXCHANGE SYSTEM; 
Alben FE. Lundell and Arthur B. Sperry, 
New York, N. Y. App. filed May 28, 
1918. Trunk circuits of one exchange 
extended to second and by — selective 
switching to third exchange. 

TELEPHONE SYSTEM; William H 


Matthies, Hackensack, N. J. App. filed 


Dec. 27, 1916. Centralizes all intercepted 
service positions of multi-office systems at 
one office. 





No. 1,334,832. Dynamo Electric Machine 


,334,319. TELEPHONE ATTACH MENT; Henry 


J. Richards, Brooklyn, N. Y. App. filed 
May 12, 1917. Receiver attached to or- 
dinary desk. 

LOADING COIL AND METHOD OF 
CONSTRUCTING SAME; William J. Shackel- 
ton, Scotch Plains, N. J. App. filed Aug. 
9, 1918. Mutual inductances between 
several windings closely balanced to pre- 
vent cross-talk under severe service con 
ditions. 

ELECTROLYTIC CELL; Urlyn Clif- 
ton, Doornfontein, Johannesburg, Trans- 
vaal, South Africa. App. filed Nov. 5, 
1918. Applicable to precipitation of gold 
and silver from cyanide solutions. 
ELECTRICALLY DRIVEN CLOCK; 
Henry E. Warren, Ashland, Mass. App. 
filed March 38, 1916. Maintains ampli- 
tude of swing of pendulum substantially 
constant. 

ELECTRICALLY 
DRIVEN CLOCKS; Henry E. Warren, Ash 
land, Mass. App. filed Jan. 4, 1917. Arm 
with pendulum action controlled by cur- 
rent drives clock for moving indicating 
device. 

TELEPHONE-EXCHANGE SYSTEM; 
Charles L. Goodrum, New York, N. Y 
App. filed Sept. 14, 1917. For machine 
switching. 


.334,452. AvuTOMATIC SELECTIVE TELEPHONE 


SYSTEM; Ruben C. M. Hastings, Colum- 
bus, Ohio. App. filed March 10, 1915. 
Provides automatic shunting, selecting 
and signaling mechanisms. 


,334,502. VARIABLE-FREQUENCY DYNAMO- 
ELECTRIC MACHINE; Alfons H. Neuland, 
San Francisco, Cal. App. filed Aug. 8, 
1916 Controlling apparatus, speed of 


which is varied and adjusted to supply 
motors with current of proper frequency 
and voltage at different speeds. 

LIFTING MAGNET: Frank I. Parker, 
Milwaukee, Wis App. filed Feb. 24, 1910 
Improved space efficiency, Ught weight, 
easily removed for inspection and repair, 
and with supply leads adequately pro- 
tected. 


334,531. MEANS FOR CONTROLLING THE 
OPERATIVE FIELD oF MAGNETS Howard 
S. Folker, Mill Valley and Daniel M. 
Bidstrup, Oroville, Cal App. filed Feb. 
24, 1919. Varies field of permanent 
magnet, 


334,571. ELECTRIC METAL-WORKING ApP- 
PARATUS; Elihu. Thomson, Swampscott, 
Mass. App. filed Aug. 28, 1918. Trans- 
former supplies heavy electric current to 
clamps through flexible leads permitting 
free movement of workholders. 
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1,334,590. Process AND APPARATUS FOR THE 


EXLECTRICAL FIXATION OF NITROGEN FROM 
AIR AND THE PRODUCTS RESULTING THERE- 
FROM; Jacon E. Bloom, Brooklyn, N. Y 
App. filed Aug. 21, 1918. Increases veloc 
ity of nitrogen fixation and amount of 
fixed nitrogen without material increas 
of cost or time. 

OXYGEN AND HYDROGEN GEN 
ERATOR Gustave Miller, Los Angeles, 
Cal, App. filed June 17, 1919. Open- 
ended pipes constitute anodes and cath- 
odes, providing a maximum area of elec 
trodes for generation of gases. 

MAGNETO; Pierre J. R. Postel 
Vinay, Paris, France. App. filed Jan 
209, i919 Method of assembling rotary 
inductors. 

BRAZING CAR; Frank P. Dahl 
strom and Charles R. Sturdevant, Wor- 
cester, Mass. App. filed Sept. 3, 1919 
Rotary converter on car changes 800 
direct-current voltage to 350 alternating 
current, and welding transformer con- 
verts latter voltage from 3 volts to 6 volts 
for brazing bonds to rail. 

LAMP Socket; Harry J. Morey, 
Syracuse, N. Y. App. filed July 13, 1918. 
Prevents unauthorized removal of lamp. 
PERMANENT HAIR WAVING DE- 
VICE; William Szlanyi, New York, N. Y. 
App. filed Nov. 7, 1919. Central rod 
upon which hair is wound from outer 
ends. 


CONTROLLING DEVICE; Edgar H. 
Clark, New York, N. Y. App. filed July 
3, 1917. Switching system responsive to 
impulses transmitted from a distant point. 
SELECTING SwitcH; Charles L. 
Goodrum, Brooklyn, N.Y. App. filed 
Feb. 27, 1917. Places operating parts 
under tension while being actuated and 
restores circuit-controlling means to nor- 
mal position. 

TELEPHONE-EXCHANGE SYSTEM; 
Gordon S. Hoffman, Buntingville, Cal. 
App. filed May 31, 1917. Electromagnet- 
ically operated switching for branch line 
operable to control connection between 
branch and main line. 


METHOD OF AND APPARATUS FOR 
ELECTRIC WELDING; John W. Holt, Cleve- 
land, Ohio. App. filed April 24, 1916. 
Welds copper or metal of equal conduc- 
tivity by concentration of entire current 
in jaws and dies holding work. 

ELECTROMAGNETIC CLUTCH AND 
BRAKE; William C. Huebner, Buffalo, 
N. Y. App. filed July 6, 1916. For power 


transmission in mills, groups of machines 
and individual drives on automatic ma- 
chines. 





No. 1,334,869. Protective Device 


TELEPHONE-EXCHANGE SYSTEM: 
Alben EF. Lundell, New York, N. YY. App. 
filed Dec. 27, 1916. Operated with send- 
ers of type used in semi-automatic power- 
driven systems. 

SENDER-TESTING SYSTEM: Alben 
E. Lundell, New York, N. Y. App. filed 
Dec. 30, 1916. Testing automatic when 
operated accurately, but stops test when 
incorrect operation occurs. 
MorTror-CONTROL SYSTEM: Robert 
H. McLain, Schenectady, N. Y. App. filed 
Sept. 27, 1918. For motors of the slip- 
ring type employed for operating hoists. 
SocKET OR RECEPTACLE; Howard 
R. Sargent and Theodore A. Koch, Sche- 
nectady, N. Y. <App. filed Jan. 27, 1914. 


Prevents theft or unauthorized inter- 
changing. 
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INSULATOR CLAMP: John Schnei- 
der, Elizabeth, N. J. 
1919. Adapted mounted upon head of a 
standard insulator. 

ELECTRIC RESISTANCE FURNACE 
Jules Simon and Paul F. Sarron, Lyon, 
France. App. filed Nov. 13, 1918. Chem- 
ical reactions effected by continuous cir- 
culation of hot gases forming a cycle. 
ELECTRODE; Knut Tornberg, 
Lynn, Mass. App. filed Aug. 28, 1918. 
IImenite available in place of rutile for 
magnetite electrodes; operated at higher 
currents. 

DYNAMO-ELECTRIC MACHINE; 
Sven R. Bergman, Nahant, Mass. App. 
filed Jan. 16, 1917. Motor starts engine 
on battery and generator is driven by en- 
gine for charging battery. 
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No. 1,334,919. 


Motor Control System 


DYNAMO-ELECTRIC MACHINE; 
Sven R. Bergman, Nahant, Mass. App 
filed Jan. 16, 1917. Alternating-current 
or direct-current field winding compen- 
sates for armature reaction and produces 
exciting flux. 

CONNECTING DEVICE FOR STorR- 
AGE BATTERIES; Joseph Bijur, New York, 
N. Y. App. filed April 1, 1915. Parts 
fit tight and do not deteriorate. 
FLASHLIGHT; Lucius S. Bryant, 
West Palm Beach, Fla. App. filed June 
11, 1918. Lever switch on base of casing. 
ELeEcTRIC BATTERY; George B. 
Fraley, Debruce, N. Y. App. filed May 
28, 1918. Primary of two positive ele- 
ments, secondary a storage element, with 
shifting device to convert into primary 
battery after exhausting charge. 
ELECTRICAL CoNpDuUcTOR; Henri 
George and Jean Hebert, Paris, France. 
App. filed Jan. 31, 1919. Tungsten wire 
sealed in quartz at both ends of tube 
used to hold vacuum or pressure. 


1,334,854. OPERATION oF ARC LAMPS; Arthur 


L. Hadley, Fort Wayne, Ind. App. filed 
Aug. 14, 1915. Alternate operation of 
two or more * mps supplied from single 
generator. 

SpreD REGULATOR; Flarry A. 
Laycock, Schenectady, N. Y. App. filed 
Feb. 6, 1917. Disconnects motor when 
undesirable high speed is reached. 
PROTECTIVE DEVICE; Jesse J. 
Linebaugh, Schenectady, N. Y. App. filed 
Nov. 23, 1916. Two breakers to open one 
side for abnormal condition up to a pre- 
determined amount and second breaker 
to open other side for conditions above 
this amount. 


STORAGE - BATTERY GRID AND 
METHOD OF MAKING SAME; Lawrence J. 
Pearson, Willow Grove, Pa. App. filed 
June 19, 1918. Close-grained cast-metal 
grid prevents warping. 

SUPPORT FOR CONTACT RAILS; 
Herbert B. Taylor, Rochester, N. Y. App. 
filed Sept. 21, 1915. Insulated ramp for 
automatic train-control systems. 


1,334,918. IGNITION MAGNETO FOR INTERNAL- 


COMBUSTION ENGINES; Eugene Malivert, 
Paris, France. App. filed April 25, 1917. 
Special mounting of movable pole pieces. 
MOTOR-CONTROL SYSTEM; Leon- 
ard Miller, Whitefield, Pa. App. filed 
Nov. 26, 1919. Automatically shunting 
portions of starting resistor in accord- 
ance with current conditions obtaining 
in motor circuit. 

X-RAY APPARATUS: 
Waite, New York, N. Y. App. filed Jan. 
St, 2020. Portable set with tube and 
parts immersed in oil. ° 


Harry F. 


App. filed April 22, . 
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